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e Getting coal to the fire and ashes away 
from it, presents one of today’s most fertile 
sources of making economies and increas- 
ing efficiency in power plant operation. 
Link-Belt’s nation-wide manufacturing 


facilities and engineering experience make 


for quick, expert cooperation with con- 


sulting and operating engineers in making BUCKET ELEVATOR 
economies in all sizes of pe 
plants. Send for book No. 
1510, ‘‘Solving The Problem 
of Coal and Ashes Handling 


in the Boiler Plant.’’ 


LINK-BELT COMPANY 


Engineers and Manufacturers of Materials 
Handling and Mechanical Power Transmission 
Machinery Since 1875 


Chicago, Philadelphia, Indianapolis, Atlanta, 
Dallas, San Francisco, Toronto. Offices, ware- 
houses and distributors in principal cities. 
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In the all-out defense effort, steam plants 
in many cases are driven at rates that 
severely test the reliability of the boiler fur- 
naces. More than ever, therefore, furnace 
constructions should be of designs and ma- 
terials that will stand continuous gruelling 
punishment. 

B&W Water-Cooled Furnace Construc- 
tions provide a high degree of immunity to 
operating difficulties under such conditions. 
They not only meet all requirements of load 
and structural conditions but also, through 
their versatility, serve widely varying pur- 
poses in different wall areas of individual 
furnaces. Some areas promote combustion, 
others temper gases. Some constructions 
facilitate removal of ash in liquid form, others 
condition ash for removal in dry form. The 
fundamental details and safety factors nec- 
essary to proper operation are inherent in 
the designs. 

These features are so fundamentally 
necessary in present-day boilers that they 
are the basis of the design of the Integral- 
Furnace, the Radiant, and the Open-Pass 
Boilers, in which a large portion of the heat 
absorption takes place in the furnace or in 
open passes. They are available with other 
designs of B&W Boilers, to meet exacting 
operating requirements for all methods of 
firing. 

Complete details are in Bulletin G-16, 
Water-Cooled Furnaces, available on 
request, 


THE BABCOCK & WILCOX CO. 
85 LIBERTY ST. NEW YORK, N. Y. 
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At Left: Yarway Double-Tighten- 
ing Valve and Type B Seatiess 
Valve in Tandem. tron body, 
bronze trimmed. For pressures up 
te 200 ibs. Bulletin B-420. 


At Left: Yarway Unit Tandem—a 
Seatless and Hard-Seat Valve 
combination using one common 
forged steel body. Nitralloy and 
Stainless Steel trimmed. For pres- 
sures to 2500 Ibs. Bulletin B-430. 


Above: Yarway Type C Seatless 
Tandem. Steel body, Nitralloy 
trimmed. For pressures to 600 
Ibs. Bulletin B-430. 
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in your plant. 


Sound Engineering Design, 
Complete Laboratory Tests, 
Proven Field Performance 


HE YARWAY 2500 lb pressure steam laboratory 
makes possible the testing of every product to the 
ultimate of service it will be called upon to perform 


Ample margins of safety are provided not only to meet 
today’s standards but tomorrow’s possibilities as well. 

Convenience and economy of operation based on 
sound engineering principles also are provided. 

Yarway products are designed for long, trouble-free 
service—built up to a standard, not down to a price. 
This is especially important in accessories which 
become an integral part of major equipment and affect 
the performance of such primary units. 

You invest in complete protection when you invest 
in Yarway-engineered products. 


You should have all Yarway catalogs in your library 
for ready reference—yours for the asking. 


YARNALL-WARING COMPANY 
100 Mermaid Ave. « Philadelphia, Pa. 
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-A-E:CO Taylor Stokers, Water Walls, Ash Hoppers, Hele-Shaw 


NECESSARY ? HERE, YES. 


It is another reason for today’s trend to today’s Taylor Stoker! 


combustion principles is inherent in the ‘Taylor Stoker. Here they are: 


The coal and the fuel bed are easily regulated in each retort by a 
simplified mechanism at the front of the stoker —with secondary pusher 
control that manages the fuel during the several hours it travels on 


the grate in the complete combustion process. 


For larger units and more exacting load demands, the control system 
is expanded to provide simple. independent adjustment of small see- 
tions of the grate area while the unit is still in service. These adjust- 


ments are also made from the front of the stoker. 


instantaneous. precise and frequent: control becomes unnecessary — 
because of the constant and dependable reserve energy on the grate. 
uch reserve allows wide margin—a margin that even will accommodate 
abnormal ratio of air and coal for short periods without seriously 
ecting continuity of service. Momentary failure of coal or air will 

t cause failure of steaming load. 

the simplified operation of ‘Taylor Stokers is well worth looking 

H. especially if vou are in the A-E-CO Area. Compare this advan- 


Re, and all others. with all types of fuel firing equipment. 


f you operate between 12,000 and 400,000 pounds of steam per 
Dur or more, you are in the A-E-CO Area! You must carefully 
vestigate and com pare every advantage of today’s Taylor Stoker 


th ANY other fuel burning equipment 


AD FOR FREE BULLETINS— giving facts on 
1of the 12 faetors influencing economi- 
Continuous steam generation. Indicates 


balance of power” requirements for 


plant. Write American Engineer- 
2400) Aramingo Ave., Phila., Pa. 


BUT NOT IN YOUR STEAM PLANT 


Simplification! This is the demand of efficiency in industry. 
The constant observation of adjustment requirements. and the super- 


vision of unnecessary controls is being eliminated wherever possible. 


Simplicity of operation with completely adequate controls of basie 


in in heart of city loca' 


RELIABILITY The Tavlor Stoke has. he 
recent study of a typical group of plants. 
Col ler, no fire, to 250% 
OPERATION S of any. No co cated ad- 
plished without seriously disturbing exist- 
ing characteristics; detailed list on request, 
~ | DISPOSAL Choice of 3 methods; 
dump, continuous and rotary, 
SD AL RE » LONTOrMS tO SNOrt 
wide, or long and narrow furnaces. 
years enables new improvements to be 


Reliance ALARM Reliance EYE-HYE 


Boiler Water Columns : Remote Reading Gage 

Built and tested at pressures far above your specified work- Because EYE-HYE illumination is sharp, clear 

ing pressure, Reliance high and low water Alarms assure and highly visible, yet without material light 

you years of unfailing service under all conditions. Made spread, power plants in strategic areas are in 

for pressures from zero to 900 pounds, with equipment stalling them for water level supervision during 

| engineered and built to match the load. Water columns for blackouts. Easily installed where you want them, 
| all higher pressures available without alarms. regardless of boiler room obstacles. 
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F your boilers shut down, priceless time and vital 
fighting production are lost. That must not happen! 


But the risk of it is doubled and tripled over ordinary 
times. With full capacity loads and ceaseless day and 
night operation, the danger of something going wrong 
is multiplied. A water level accident now isn’t merely 
embarrassing or costly. It may mean dangerous delay 
in delivery of needed materiels of war. 


Check Your Boiler Equipment Immediately! 


Instruments, pumps, feed water regulators, controls of 
all kinds—including your water level alarms—make sure 
now that they are functioning perfectly. Maintenance 
priorities make replacement parts immediately available 
—order them now—take no chances. 


If yours are among the hundreds of thousands of boilers 
equipped with Reliance water level Alarms, check them 
at once. We are shipping parts—floats, rods, valves, 
etc.—promptly. 


Now’s the Time to Double Your Guard! 


In peace time many leading power engineers felt it paid 
to have the double supervision of Reliance high and low 
water alarms and EYE-HYE, that shows the exact water 
level bright green in a gage down on the boiler room 
floor, where it bas to be seen. Now Defense has us work- 
ing all-out producing these safety sentinels for hundreds 
of power plants on land and sea. We suggest you write 
for descriptive bulletins. 


Yours is a big responsibility—to keep power flowing. 
Don’t take chances ... check and re-check, now. 


THE RELIANCE GAUGE COLUMN COMPANY 


5902 CARNEGIE AVENUE e CLEVELAND, OHIO 
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Contact 
Reliance Safety Outposts 


If you have a power problem of any kind, 
phone, wire or write your nearest Reliance 
Safety Outpost, our field men who are 
experienced in power engineering prob- 
lems. They'll be glad to help you. 


ATLANTA, GA. 
Spotswood R. Parker, 313 Bona Allen Bldg. 
BIRMINGHAM, ALA. 
Eshelman & Potter, Martin Bldg. 
BOSTON, MASS. 
Cochrane Steam Specialty Co., 
80 Federal St. 
BUFFALO, N. Y. 
The Stone Co., 
295 Hartford Road, Kenmore, N. Y. 
CHARLOTTE, N. C. 
Chas. M. Setzer & Co., Box 1867 
ILL. 
. Nevins Co., 53 W. Jackson Blvd. 
CINCINNATI, OH HIO 
Charles M. ‘Chi ypman, 815 Schmidt Bldg. 
COLO. 
Joy & Cox, Inc., 1940 Blake St. 
DETROIT, MICH. 
Garrett Burgess, Inc., 5050 Joy Rd. 
HOUSTON, TEXAS 
Howard T. Rieley, Lamar Annex 
INDIANAPOLIS, IND. 
DeHaven Engince ring Co.,115 N.Penn.St. 
KANSAS CITY 
Economy nt Co., 
6315 Brookside Plaza 
LOS ANGELES, CAL. 
Warren & Bailey Co., 350 S. Anderson St. 
MILWAUKEE, WISC. 
Geo. Fredricks & Co., 
647 W. Virginia St. 
MINNEAPOLIS, MINN. 
Bell & Eiss, Inc., Foshay Tower 
MONTREAL, QUEBEC, CANADA 
Lytle Engineering Specialties, 
360 Notre Dame St., W 
NEW ORLEANS, LA. 
John H. Carter Co., 1013 Canal Bldg 
NEW YORK CITY 
Paul B. Huyette Co., Inc., 205 E. 42nd St. 
PHILADELPHIA, PENNA. 
Paul B. Huyette Co., Inc., 401 N. Broad St. 
PITTSBURGH, PENNA 
Geo. G. Semans & Sons, 502 Empire Bldg. 
RICHMOND, VA. 
Wm. H. Trausneck, 105 E. Cary St. 
ROCHESTER, N. Y. 
The Stone Co., 719 Commerce Bldg. 
ST. LOUIS, MO. 
Economy Equipment Co., 4526 Olive St. 
SALT LAKE CITY, UTAH 
Harrison & Co., Dooly Block 
SAN FRANCISCO, CAL. 
Spurgeon & Smith, Inc., 198 Second St 
SEATTLE, WASHINGTON 
The Mechanical & Electrical Prod. Co., 
166 Jackson St. 
TULSA, OKLA. 
L. D. McKay, 533 Mayo Bldg. 
WASHINGTON, D. C. 
Meleney Engineering Co., 709 Mills Bldg. 
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Any longitudinal section taken through 
the Type VU Generator is the same as any 
other so taken. Each has the same amount 
of furnace volume, the same evaporative 
surface, the same superheating surface. 
Each functions under similarly uniform 
conditions — same mass flow of gases at 
Practically the same temperatures at any 
given point. Thus each produces equal re- 
sults — carries the same amount of water, 
produces the same amount of steam. 


All tubes comprising the most active 
steam producing surface enter the steam 
drum above the normal water level; are 
uniformly distributed across the length of 
the drum. Turbulence is minimized — 
steam space is fully and effectively util- 
ized — water level is steady even with 
fluctuating loads. 


A steam drum of liberal diameter is char. 
acteristic of VU design. This assures ade. 
quate steam space and low steam velocity, 
thus minimizing the tendency to pick up 
impurities and permitting maximum op. 
portunity for moisture separation. 
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are Steam Circulators to superheater headers 


de. are short, ample in number and are evenly 
ty, distributed across the drum. Steam leaves 
up the drum promptly, uniformly and at low 
op. velocity; enters the superheater likewise. 


Carry-over of moisture and impurities is 
effectively inhibited. 


As plain as simple arithmetic is the result of these 
four exclusive features which distinguish the VU 
Steam Generator. The fact that the steam-water 
mixture is subjected to uniform gas temperatures 
across the width of the unit and enters an ample 
steam space above the water line creates a stabilized 
condition in the drum free from the surging and 
spouting which make the process of separating 
moisture-borne impurities from steam so difficult. 

Added together these features provide maximum 
assurance of clean, dry steam, always important in 


boiler design and under today’s severe operating 
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conditions more important than ever. These features 
have been thoroughly demonstrated in service by 
a variety of installations that are meeting require- 
ments from 30,000 to 300,000 Ib of steam per hr. 

When the advantages of clean dry steam are 
enhanced by economical generation, which is aided 
by other features of design and construction, you 
have the reasons for the high percentage of current 
repeat orders. Received from people who know how 
well the VU Steam Generator operates, they are 
impressive evidence of demonstrated superiority in 


design, construction and performance. A599-A 


COMBUSTION ENGINEERING COMPANY, INC., 200 MADISON AVENUE, NEW YORK, ILY. - CANADA: COMBUSTION ENGINEERING CORPORATION, LTD., MONTREAL 
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THE LUNKENHEIMER Co: 


QUALITY 
CINCINNATI, OHIO. U.S. A. 


NEW YORK CHICAGO 
BOSTON PHILADELPHIA 


EXPORT DEPT. 318-322 HUDSON ST. NEW YORK 


Your Lunkenheimer 
distributor has a sup- 
ply. Ask for your copy. 


28-90-42 
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00,000,000 
Entrusted to Three- 


come 


Bailey Three-element Feed Water Control, Combustion 
Control, and Steam Temperature Control Systems for 
the 2500 Ib. pressure boiler at Twin Branch Station of 
Indiana and Michigan Electric Company are coordinated 
on this Control Panel. 


Bailey Three-element Feed Water Control for a 900,000 Ib. 
per hr.capacity boiler at the Oswego Station of Central 
New York Power Corporation is coordinated on this 
Boiler Panel with other Bailey Systems for the control of 
Combustion, Steam Temperature, Heater Levels, Cooling- 
Hydrogen Temperature, Coal-Air Temperature, and Feed 
Water Pumps. 


BAILEY METER CONTROL 


BOILER METERS ¢ MULTI-POINTER GAGES ¢ FLUID METERS * RECORDERS ¢ SUPERHEAT 
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Modern Capacity 


element 


¥& One of the most important and exacting control 
assignments on the modern steam generating unit is 
that of feed water control. Small water storage, water- 
cooled furnaces, sensitive economizers, superheat 
control, and the extreme flexibility of units fired with 
fuels in suspension all tend to complicate the problem. 


Bailey Three-element Feed Water Control was con- 
ceived to solve this problem. How well it has succeeded 
is a matter of record —the safety of over 100,000,000 
lb, of modern steam generating capacity is entrusted 
to its dependable operation. This total is made up of 
boilers operating at pressures from 150 Ib. to 2500 
lb. with individual capacities ranging from 50,000 to 
1,200,000 Ib. per hour. 


Bailey Three-element Control is further endorsed by 
scores of repeat orders from satisfied users. Some of 
the features which have resulted in this well deserved 
popularity are: 


1. Control of Feed Water is primarily from the rate 
of Steam Flow. 

2. Dependable response at low rates of steaming is 
obtained by controlling from the actual measure- 
ments of standard Bailey Steam Flow, Water Flow, 
and Water Level Meters. 


3. Fast positive control valve action is insured by the 
use of an outside power source. 

4. Metering of feed makes system independent of 
variations in excess pressure. 

5. Speed and accuracy of system maintains level 
within safe limits even under loss of load or sudden 
load pick up. 

6. System provides for remote manual operation from 


the boiler panel when desired. Control valve posi- 
tion is always indicated at panel regardless of 
manual or automatic operation. 

7. Complete records of performance are made by the 
Steam Flow, Feed Water Flow and Water Level 
Meters used with the system. 


If you do not already have information on this fast, 
dependable system of feed water control, ask for your 
copy of bulletin No. 105 now. 


A-81 
BAILEY METER COMPANY 
1036 IVANHOE ROAD « CLEVELAND, OHIO 
Bailey Meter Company Limited, Montreal, Canada 


Complete Boiler Contral System 


DESUPERHEAT CONTROL 
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guard Continuous Productio 


You Get All This:- 


COMPLETE CO-ORDINATION of switchgear 
devices. All the devices are designed to operate 
as a unit. 


LOW PREDICTABLE INSTALLATION TIME— 
AND COST. The equipment is complete and 
ready to install as a unit. 


SAFETY. All conducting parts are amply in- 


GENERAL ELECTRIC 


sulated, and located behind grounded walls of 
metal. Every part is made to withstand short- 
circuit stresses equal to the rating of the breaker. 


EASY, SAFE INSPECTION. The breakers are 
easily removable, and can be withdrawn and 
replaced in a few minutes. You can inspect 
them away from all live parts. 


Write for Bulletins GEA-2499 and GEA-3083 
(up to 15 kv) and GEA-2249 (up to 5 kv). 
General Electric Company, Schenectady, N. Y. 


General Electric and its employees 


x \ are proud of the Navy award of 
\ 


N Excellence made to its Erie Works for 


the manufacture of naval ordnance 


854-15-7300 
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THE EQUIPMENT DRIVE 


A HALF cent per kw.h. over-all power cost is as modern as anything 
... and it’s the power cost and drive characteristics which determine 
whether or not a drive is modern! 


Hundreds of Troy-Engberg Steam Engines are operating at around /2 cent 
per kw.h. for all costs: some higher, some lower. They are driving all sorts 
of equipment both in the power plant proper and out in the factory hooked 
up to production equipment. Such low power cost certainly stamps the 
drive as being modern. 


As for drive characteristics, today’s steam engines have that flexibility 
under automatic control which is so desirable; their utter dependability 
and absence of fire hazard make them the choice for many oil refinery 
charging pumps; their wide speed range makes them ideal for much pro- 
duction equipment; their conservative speed permits direct connection in 
many cases. 


Yes, the steam engine as designed and built today by Troy-Engberg is modern 
in every sense of the word and offers very desirable drive characteristics. 


TROY ENGINE AND MACHINE CO. 


Established 1870 
1477 Railroad Ave., Troy, Pa. 


STEAM ENGINES 


2-TEM-I 


GENERATING SETS 
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THE “CORRECT” ANSWER TO AN ESSENTIAL 
PROBLEM IN DEFENSE POWER PRODUCTION: 


To the naked eye, a steam turbine bearing pre- 

sents highly polished surfaces. But under a mi- 

croscope, as you see at the right, these surfaces 
appear as jagged hills and deep valleys. Clearances between jour- 
nal and bearing are very close. And as the journal turns, the irreg- 
ularities tend to interlock and cause friction. If such contact is 
allowed, bearing surfaces will be quickly destroyed. 


The bearing must be flooded with oil by a circu- 

lation system. Rotation of the journal then builds 

, up a hydraulic pressure which, in turn, produces 
an oil “wedge” thick enough to actually float the bearing. 


But just “any’’oil won’t do here. That’s important to remember. 
Speed, pressure, and heat are severe. And the oil is used over and 
over again— sometimes for many years — under these conditions. 


Gargoyle D.T. E. Oils are made to resist heat and pressure 
...to give years of dependable service in steam turbines. 


Y. Div.- White Star Dw. 
Southeastern Div. 
' n of Calif. 


Standard Oil of N. ‘ 
Wadhams UV! 
se eral Petroleum Corporatio 


O., INC. 
White Eag! 
Company 


VACUUM O we 
cago Div.— 
lia Petroleum 


sOCONY-VACU 
Lubrite Div. — Chi 
(Baltimore) — Magno 
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THIS ENLARGED AREA SHOWS THE 
MICROSCOPIC IRREGULARITIES OF 
BEARING SURFACES AND DEMON- 
STRATES WHY THE JOURNAL MUST 
BE KEPT “FLOATING.” 


BECAUSE of their stability 
and fine resistance to oxi- 
dation and deposit forma- 
tion, Gargoyle D. T. E.’s 
are lubricating more than 
50% of the U.S. A.’s major- 
sized steam turbines—a 
record unequalled by any 
other brand. 
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DOMINANT DRIVE. 
OF INDUSTRY 


TRADE MARK 


The use of this emblem by an 
association member in connec- 
tion with Multiple V-Belt Drives 
is your assurance of mechani- 
cal excellence — the result of 
cooperative engineering, re- 


search and experience. 


40 SOUTH DEARBORN STREE’ 


engineering standardizes 
—industry economizes... 


Along with the recognition of the superiority of the Multiple V-Belt 
Drive, there arose a serious problem which threatened to offset the 
advantages of the new, highly efficient method of power transmission. 
. . « Because speed ratios between driver and driven members did not 
permit of variation, the necessity for at least one sheave in a drive to 
be made to special dimensions was frequent. Not only was this costly, 
but usually it entailed delay. Moreover, the procedure was repeated 
when replacement became necessary. . . . Association members were 
quick to realize the need for eliminating this condition. Engineering 
committees were put to work to develop standard sheave and belt sizes 
which would make “specials” the exception, instead of the rule. Today, 
approximately 600 different speed ratios and over 25,000 sheave com- 
binations are made available from standard sizes. . . . Again, the value 
of pooled information and cooperative effort by association members, 


with resulting huge savings to industry, was demonstrated. 


DRIVE ASSOCIATION 
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ALL WRAPPED 


FOR SERVICE! 


One-Package Design With One-Package 
Convenience And Efficiency! That’s How 
Allis-Chalmers New Electrifugal Pump With 
Exclusive “‘Tri-Fit’” Construction Saves 
 Space—Saves Wear—Cuts Your Costs! 
EASIER TO INSTALL — easier to service — more trouble-free pumping 
power .. . that’s why every industry is finding a place for this wonder 
pump! 

Unified “Tri-Fit” construction guarantees more positive alignment of 


the single shaft, less wear and tear . . . smoother running, vibration- 
free operation. 


A new motor .. . 100% designed for pump drive and completely 
splash- “proof « gives far more efficient 


There’s a full line from 14, HP to 25 HP... the price is right... and 
there’s no waiting for deliveries. Call the engineer in the district office 
near you. Or write Allis-Chalmers, Milwaukee, Wis., for Bulletin B-6140. 

A-1460 
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The NEW Allis-Chalmers Electrifu- 
gal Pump has only three section-fits 
compared to five or more for old 
style pumps! That means more per- 
fect alignment of the shaft . . . less 
vibration less wear . . . less 
trouble. Here’s a pump that gives 


you more gallons... for less cost! 
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MAKE THIS 109 TEST YOURSELF 

hang! Indestructible rotor and distortionless stator provide low main- 
tenance and trouble-free operation. Cast bronze protective sleeves, splash- : “i 
proof ventilation and cast aluminum fans are other features that make ; t: 
this revolutionary pump a great achievement in design and construction! 2 

Best of all . . . it cuts your costs up to 33% over conventional pum { ae 
installations. 
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20% MORE CORDS! Count 


‘EXTRA PROTECTION! Exclusive duplex- 
_* cover protects pulling cords ast dirt, grit, 
ture, and other adverse elements. 


LOOK OUT FOR DANGER 
in belts with stiff, un- 
pliablecords !Suchbelts 
look strong... but actu- 
ally they buckle over 
sheaves, build up ex- 
cessive heat that attacks 
pulling cords. Result: 
Belt failure far sooner 
than you expect it. 


WARNING SIGN! 
Sagging, slipping belts 
mean too much stretch 
not backed up by bal- 
anced cord strength. 
Motor must be pulled 
back often to take up 
slack. Result: When 
stretch limit is reached 
belt breaks under ten- 
sion. 


SUPER-7 TEXROPE BELTS 


are made by amazing 
Flexon process that 
combines flexibility 
with low stretch...great 
strength. Cords float on 
cool-running, shock ab- 
sorbing cushion rubber. 
Result: true strength 
... true pulling power 
. .. true endurance. 


TO WIN the war—America needs top efficiency in the use 
of its power... 


That’s why Texrope Super-7 V-belts have a double- 
barreled value today. For here’s a line of V-belts that has 
been designed and built to give you increased pulling 
strength and drive efficiency... plus longer belt life under the 
toughest war-time operating conditions. 


In every way these belts are better— 


You'll find they have 50% stronger cords! 20% more 
cords! A new rubber cushion section that effectively absorbs 
shock! Full protection against heat, dirt, moisture, and other 
adverse factors that quickly shorten the lives of ordinary belts. 


You'll find, too, they give smooth, silent, slipless, high 
efficiency performance—in “matched” sets, and in sizes and 
types to meet your every requirement. 


Whatever your war-rushed power transmission needs, 
don’t be satisfied with anything but the best—and that best is 
Allis-Chalmers Texrope Super-7—the V-belt for Victory! 


Call your Texrope dealer or the Allis-Chalmers district office 
near you. Or write Allis-Chalmers, Milwaukee, Wisconsin. 


Available in All Sizes Ala73 
V, bp to 2000 bp 
Paten Mark rep: 
Belts Office exroper 
Per. 
the 
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Power Plant Capacity Must be Maintained! Why Take a Chance 
on Unplanned Outages? Read About the Allis-Chalmers Feed- 
water Treatment Service . . . and How it Protects Your Plant! 


HOW TO GET more capacity 
out of your power plant, with- 
out any new additional equip- 
ment to do it with — that’s the 
big problem today! 


It means stepping up efficien- 
cies to a new high. It means us- 
ing reserve and stand-by equip- 
ment. It means keeping all units 
going all the time... with sched- 
uled outages farther apart and 
unscheduled outages entirely 
eliminated! 


That's where the Allis-Chal- 
mers Feedwater Treatment Serv- 
ice Comes into the picture. For 
here’s a service that’s based on 
one fundamental fact — 


Boilers and prime movers must 
be protected against scale, corro- 


sion, carryover, embrittlement, 
and other feedwater troubles if 
continued service is to be expect- 
ed. And the best way to do it is 
to analyze each plant’s problems 
individually and give that plant 
the specific treatment it needs. 


That’s the idea behind the Allis- 
Chalmers Feedwater Treatment 
Service . . . based on Allis-Chal- 
mers’ 60 years experience in man- 
ufacturing power plant equip- 
ment, plus 15 years experience in 
providing feedwater service to 
industry. 

Why take chances? Get the facts, 
today, by writing Feedwater Div- 
ision, Allis-Chalmers, Milwaukee 
... fora copy of Bulletin B6133. 


MILWAUKEE-WISCTONSIN 
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(yRowuM steels have high strength at elevated tem- 
peratures and are highly resistant to corrosion and 
oxidation. Because of this combination of properties, the 
use of chromium steels in power plant equipment keeps 
costly and time-consuming shutdowns for repair and _re- 
placement at a minimum and makes for fast, uninter- 
rupted, economical operation. 

Steels containing 4+ to 6 per cent chromium are being 
used for superheater tubes in high-temperature steam in- 
stallations. Chromium-nickel stainless steel of the 18-8 
type is being used for piping, spacer castings, pump shafts, 
turbine blades, and other equipment parts subject to corro- 
sion and erosion. The higher chromium steels have maxi- 
mum resistance to oxidation, and are used for equipment 
parts subject to extremely high temperatures. The illus- 
trations may suggest how you can use chromium steels to 
maintain uninterrupted operation—vitally important for 
National Defense. 

We do not make steel of any kind, but we have for over 
35 years produced “Electromet” ferro-alloys used in mak- 
ing steel. With the knowledge accumulated from this 
experience, we are in a position to give you, without obliga- 
tion, impartial assistance in the selection of a chromium 
steel to suit your particular needs, 


ELECTRO METALLURGICAL COMPANY 
Unit of Union Carbide and Carbon Corporation 
30 East 42nd Street UCC New York, N. Y. 
In Canada: Electro Metallurgical Company of 
Canada, Limited, Welland, Ontario 


Stainless steel was used for the blades of this new 
1000-kilowatt, wind-driven turbine because of its high 
strength, corrosion resistance, and adaptability to 
spot welding. These same properties make stainless 
steel useful in steam turbines and other power plant 
equipment where corrosion and wear would quickly 
cause ordinary steel to fail. 


Stainless steel rapper plungers solved troublesome prob- 
lens of corrosion and abrasion in the dust-precipitating 
system of this Government Central Heating Plant. 
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: . Reproduced in the interest of national unity and cooperation by 


Reprints of this picture, suitable for framing, ROBINS CONVEYING BELT COMPANY 


will be furnished without charge upon 


request on your company letterhead. designers, manufacturers and erectors of complete plants and ‘ 
° machinery for bulk materials handling. 


PASSATC,N.J. NEW YORK * CHICAGO ® BOSTON ¢ CLEVELAND PHILADELPHIA PITTSBURGH SAN FRANCISCO DETROIT CHARLESTON, W. 
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AND KEEP IT ON. It's not enough to have steam in the boilers these days 
—it must travel, condense and return at an ever-faster rate. 


And to conserve fuel, the trap must allow all the heat to be extracted 
before it opens. Some order! But that is just what the Sarco No. 9 Ther- 
mostatic Steam Trap has been doing for years—particularly in the heavy 
heat consuming industries illustrated on this page. 


The No. 9 is famous for its positive acting bellows mechanism, made by 
special machinery in our new plant, devoted exclusively to the manufacture 
of steam traps and control. It is distinguished by its ability to open and 
discharge quickly and operate satisfactorily at all steam pressures without 
adjustment. The No. 9 also serves as an air vent—will not stick, freeze or 
bind. It is small, inexpensive and easy to install. 


If you want to speed up, try one on each coil of your busiest machine, or 


ask our representative to show you where a few No. 9's will speed up your 
plant most. Catalog M_. 250. 


SARCO COMPANY, INC., 475 FIFTH AVENUE, NEW YORK, N. Y. 
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SARCO HOT WATER TEMPERATURE CONTROLS 


Yes—many times it saves all three on a single job. Water too hot or too 
cold is often wasted in the plant, and the b.t.u.'s you paid for go down the 
drain with it. 


In process work a few degrees, “ or down, in water temperature can pro- 
' duce a slow-up, rejects or even shut-downs. 


You can connect up a Sarco TR-2| Temperature Regulator in a day, save 
its cost in a few weeks—benefit by it for years. 


ASK THE MEN AT YOUR MACHINES 


All through your plant there are men working under conditions that could 
be speeded up at a saving in fuel cost, with temperature control. 


Start with your hot water heaters—check your tanks, condensers, heat 
exchangers and stills. How about the temperature of the room—or even 
the ice water? Look into every spot where temperature counts— 

you will find many practical applications for Sarco hot water or 

cooling controls. 


Why not ask the nearest Sarco representative to go over your 
plant with you? 


SARCO CANADA, LTD., TORONTO, ONT. 
Represented in Principal Cities 
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OXY-ACETYLENE FLAME-PRIMING makes paint 
0 on faster and last longer... . 


1. What it is and does 


Oxy-acetylene flame-priming is performed 
J by passing the flame from an Oxweld heat- 
ing head over structural steel before the first 
protective coating is applied. The quick 
heat causes rust and loose seale to pop off, 
‘ and drives out the surface moisture, thus 
leaving a clean, dry surface for the paint. 
‘As Structures of any size or shape can be flame- 


primed in the shop or on the job. 


2. How it helps 3. What you need to use it 


Flame-priming is followed by wire-brushing, All you need to use this method is an Oxweld 
and close behind this comes the painting. As a W-20 heavy-duty welding blowpipe and = an 
result the metal is clean, dry, and still warm— Oxweld flame-priming head. connected to an 
making the paint go on faster, bond tighter, dry adequate source of oxygen and acetylene supply. 
quicker, and last longer. Any operator can learn the technique quickly. 


and Linde can help you use it! 


Linde can supply the gases, the apparatus, and help in 


using flame-priming. If you are interested in giving longer 

life to paint jobs—or if you are confronted with bottlenecks in 

using sand-blasting equipment—talk it over with Linde! 

THE LINDE AIR PRODUCTS COMPANY 
Unit of Union Carbide and Carbon Corporation 

General Office: New York, Offices in Principal Cities 


In Canada: Dominion Oxygen Company, Limited, Toronto 


OXWELD SUPPLIES 


I words ‘‘Linde,” ‘*Prest-O-Lite,” ‘Union,’ ‘‘Oxweld,”’ ‘‘Purox,” and ‘‘Prest-O-Weld” are trade-marks of Units of Union Carbide and Carbon Corporation, + 
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LINDE OXYGEN... PREST A 
sOXWELD, PUROX, PREST-O-WELD APPARATUS... 


FOR CATALOG 


@ Detailed specifications and 
information about Armstrons 
Compound Traps are printed in 
Catalog H. Ask for a copy: 


ARMSTRONG 
MACHINE WORKS 


812 Maple Street 
Three Rivers, Michigan 


ARMS 


CAPACITY CURVES 


ARMSTRONG 
TRAPS are built for 
pipe connec 
235, 237 and 239 have cast sem 
steel bodies and are suitable f 
steam pressures up to 250 Ibs. N 
333, 335 and 337 have forged ste 
bodies with either screwed 

flanged connections. 
low for capacities. 


COMPOUN! 


and 6” 


300,000 


250,000 


50,00 
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ton Operated Compound 
without any steam 
n at left 


QUICK ACTING. Armstrong Pis 


s of water in a hurry 
curves show 
The valve action 


t rid of big slug 
automatic. The capacity 
ith hot condensate. 


Traps ge 
loss. Completely 
are drawn from actual tests W 


is fast and positive. 


SINGLE, SELF-CONTAINED UNIT. Eaure mechan- 
‘sm for handling BIG drainage jobs is housed in a compact 
assembly and actually consists of only three moving parts. 

HIGHLY DEPENDABLE. No springs no closed 
foats . . - no adjustments to make. You get all the advantages 
of standard Armstrong traps: non-air-binding - - - self-scrubbing 
__, tight closing, 0 wire-drawing ++ - valves water-sealed at all 

_ all-stainless steel interior mech 


anism. 


times . - 


MANY USES: 
a summary of a few typical installations 
ompound Traps: 
Draining: 


e Following is 
of Armstrong C 


Trap Pressure: 
No. 235 165 Ibs. Marley Purifier 
No. 333 300 Ibs. Ross Heater 
No. 237 175 Ibs. Swenson Evaporator 
No. 335 650 Ibs. B & W Separator 
No. 235 150 Ibs. Mica Press 
No. 337 450 lbs Hagan Purifier 
No. 235 150 Ibs. Sand Dryet 
No. 233 200 Ibs. Creosoting Cylinders 
No. 235 140 Ibs Griscom-Russell Extraction Heaters 
No. 233 65 lbs Alum Cooking Vats 
No. 335 1100 Ibs Gas Well Separator 
No. 237 15 lbs. Paper Machine Dryers 
No 235 150 lbs. Centrifix Separator 
No. 235 125 Ibs. 10,000 gal. Sims Water Heater 
No. 43 1000-150 Ib Desuperheater 
No. 337 150 Ibs. Boiler Dry Drum 
No. 237 175 Ibs. Morterud Heaters 
No. 235 80 Ibs. Oil Separators 
No. 235 50 Ibs. Pulp Digester Heater 
No. 233 5-119 Ib Salt Fan 
10. 200 Ibs. Continuoes Blow-down System 
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__ Superheater 
Outlet Header 


Furnace 
Defining 
Baffle 


Filter Baffle 
for Gas 
Distribution 


2” Boiler 
Tubes 


Superheater 
Tubes 


3” Tubes 


Perspective drawing of an "'S-A' steam generator showing construction details of a 


reverse-fired unit. This drawing is scaled from an actual installation for 75,000 Ib. steam 


per hour. 


1S 9 
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Capacity—7000 Ib. per hr. to 218,000 lb. per hr. 
Pressure—125 lb. to 650 lb. per sq. inch 
Final Steam Temp.—438° F. to 850° F. 


Coal: hand-fired, stoker fired, Pulverized: Oil: Gas; Bark Retuse; 
By-product Tar 


1. Boiler surrounds furnace 


More boiler tubes are exposed to furnace than with two-drum 
arrangement 

As sides of boiler are encased, the amount of brickwork required 
is reduced 


2. High Efficiency 


Cross flow of gasses 
Staggered tube arrangement 


3. Low draft loss 
Due to one straight pass of gas through boiler 


4. Methods of firing 


From front with gases entering boiler at rear 


From front with gases passing to rear, reversing, and entering boiler 
at front, giving unusually long flame travel. 


From both ends simultaneously, using different fuels. 


British American Oil Company Ltd. Canadian Furnace Ltd. Westinghouse International Company 
Ontario Paper Company City of Holyoke Gas & Electric Co. Kansas Electric Power Company 
Canadian Industries Ltd. Shell Oil Company Socony-Vacuum Oil Company 

Cia. Textilera Ariquanabo The Texas Company Chemical Construction Company 


*Each company operates two to seven ''S-A"' units—all having placed repeat orders. 


Foster Wheeler Corporation, 165 Broadway, New York, N. Y. 


WHEELER 
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Republic boiler control panels supplied for a U. S. Army base. 


(ii provide for the complete automatic con- 
trol of steam generating units, Republic com- 
bustion control systems are being installed 
in many of the new U. S. Army and Navy 
defense establishments. 

The U. S. Government, in planning its new 
defense bases, must provide for all eventuali- 


ties, even including the possibility of air at- 
tack. Vital to the operation of these highly- 
mechanized bases is the power plant, where all 
power services originate . . . power services 
that must be maintained without interruption 
if modern defense mechanisms are to function. 


To guard against a possible power failure, it 
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is of utmost importance that the steam gen- 
erating units be equipped with the necessary 
instruments and controls to assure their ef- 
ficient, uninterrupted operation even dur- 
ing a blackout. 

Republic controls and instruments provide 
this assurance of efficient, dependable operation. 


xk * 


These U. S$. Government Plants 
Have Installed 
Republic Combustion Controls and Instruments 


A 


U. S. Military Academy ¢ West Point, N. Y. 
U.S. Army, Ladd Field « Fairbanks, Alaska 
U. S. Army, Lowry Field e Denver, Colorado 
U. S. Army, Scott Field ¢ Belleville, Ill. 
U. S. Army, Northeast Air Base « Chicopee Falls, Mass. 
U. S. Army, Elmendorf Field * Anchorage, Alaska 
U. S. Army, Wright Field ¢ Dayton, Ohio 
U. S. Army, Patterson Field ¢ Fairfield, Ohio- 
U. S. Army, Camp Blanding ¢ Starke, Florida 
U. S. Utah Gen. Supply Depot e¢ Ogden, Utah 


AL 


J. S. Naval Academy e Annapolis, Md. 
U. S. Naval Operating Base ¢ Norfolk, Va. 
U.S. Navy Yard e Portsmouth, Va. 
U.S. Navy Yard e Pearl Harbor, Hawaii 
U. S. Navy Yard e Charleston, S. C. 
U. S. Naval Hospital « Newport, R. I. 

U. S. Naval Air Station e Quonset Point R. 1. 
U. S. Naval Training Station ¢ Great Lakes, Ill. 
U. S. Naval Air Station « Argentia, Newfoundland 

U. S. Marine Barracks e Quantico, Virginia 


Ww 


U. S. Alabama Ordnance Plant e Childersburg, Ala. 
U. S. Kankakee Ordnance Plant e Kankakee, Ill. 
U. S. Picatinny Arsenal e Dover, N. J. 
U. S. Weldon Springs Ordnance Plant e Weldon Springs, Mo. 
U. S. St. Louis Ordnance Plant e St. Louis, Mo. 
U. S. Des Moines Ordnance Plant e Ankeny, lowa 
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Republic Flow Meters Co. 


2222 Diversey Parkway 
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"A" This automatic planimeter pen 
record shows steam flow in volume 
units and the time at which it was 
produced or used in any part of the 
24 hour period, enabling you to 
easily analyze steam production and 
distribution. 


"B" This record line shows rate of 
flow and enables the operators to 
maintain the most efficient boiler 
operation, thus effecting substantial 
fuel savings. 


Steam IS money. Wasting steam boosts overhead—eats up income 
—shrinks profits. Steam accounting is serious business—it needs 
business methods. 


As a modern cash register guards a storekeeper's dollars—pro- 
ducing a printed record of each transaction—so flow meters 
should guard your power and process steam. 


With Brown Flow Meters measuring the flow of fluids for power, 
heating and processing, you are completely protected—because 
The Brown Automatic Recording Planimeter Pen, "A", making the 
marginal record shown on the chart pictured supplies the PROOF 
that a definite number of pounds of steam, gallons of water, cubic ists Uiiaisiaiiae ieaias 


feet of gas, or barrels of oil, were delivered, utilized—or wasted. Body 
Write for Catalog 2007 


ry 


This is a special, patented feature of the greatest value to flow 
meter users. Reference to the automatic planimeter pen record 
on chart rim assists you to distribute departmental or process 
loads more uniformly over the working day, effecting substantial 
fuel savings not only in the boiler room but in every department or 
unit where steam is used. 


In addition, Brown Flow Meters offer you other advantages such as: 


Six inter-related range tubes with inter-related direct 
reading charts. 


Meter Bodies for working pressures up to 2500 Ibs. 


pen 

ume § Integrator dial—easy to read—insures highly accurate 

a totalizing at all rates of flow from 0-100%. 

the Universal case permits any style panel mounting—flush on 

-" panel, front-of-board or on wall. 

and Indicating, Recording and Controlling models—Electrical, Brown — Meter 
Mechanical and Area types for all applications. 

> of Get all the facts about Brown Flow Meters. Features are fully explained in 

5 to Catalog No. 2007. Send for your copy. THE BROWN INSTRUMENT COM- 

oiler PANY, a division of Minneapolis-Honeywell Regulator Co., 4490 Wayne Ave- 

ntial nue, Philadelphia, Pa. Offices in all principal cities. Toronto, Canada: 117 Peter 


Stree-—Amsterdam-C, Holland. Wijdesteeg 4—England: Wadsworth Road, 
Perivale, Middlesex—Stockholm, 16, Sweden: Nybrokajen 7. Brown Area Meter Body 


Write for Catalog 2007 
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THEY PREFER TEXACO 


% More Diesel horsepower on. streamlined 
trains in the U. S. is lubricated with Texaco 
than with all other brands combined. 


% More locomotives and cars in the U. S. 
are lubricated with Texaco than with any other 


brand. 


%& More revenue airline miles in the U. S. are 
flown with Texaco than with any other brand. 


% More buses, more bus lines and more bus- 
miles are lubricated with Texaco than with any 
other brand. 


% More stationary Diesel horsepower in the 


U. S. is lubricated with Texaco than with any 
other brand. 


Your GOVERNORS WILL function efficiently, keep- 
ing turbo-generators at the correct speed, regardless of lead, 
when they are lubricated with Texaco Regal Oils. 

Texaco Regal Oils separate rapidly from air and water, 
are highly resistant to oxidation, emulsification, gum forma- 
tion, and sludging. 

The outstanding performance that has made Texaco pre- 
ferred in the fields listed in the panel has made it preferred 
by operators of thousands of turbines everywhere. 

These Texaco users enjoy many benefits that can also be 
yours. A Texaco Lubrication Engineer will gladly cooperate 
... just phone the nearest of more than 2300 Texaco distri- 
bution points in the 48 States, or write: 

The Texas Company, 135 East 42nd St., New York, N. Y. 


FOR YOUR ENJOYMENT—TWO GREAT RADIO PROGRAMS “we, 
3° FRED ALLEN every Wednesday METROPOLITAN OPERA. Complete broadcasts’ | 


night. See y local. newspaper of great operas every Saturday. See your local 
ea for time and station. newspaper for time and station. ( \ 
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THIS HIGHLY COMPLEX, but efficient 
speed governing system is not only oil 
lubricated but oil-operated.The stabil- 
ity of this oil largely determines the 
freedom of the entire mechanism from 
the possibility of sticking and slug- 
gishness. 

Thousands of turbine governors are 
kept instantly responsive to fluctuat- 
ing loads with Texaco Regal Oils. 


g metal for War Needs. 
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RETURN METAL DRUMS PROMPTLY ... thus helping to make present su 
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SOLID WHEEL TURBINE 


ADVANTAGES... 


— The blades and the wheel (see above) are in 
one piece so that there are no parts to be- 
come loose or work out. 


— The blades have large clearances. 

— The blades are double run protected. 
— End play will not damage the blading. 
— It is impossible for the blades to foul. 


— The power producing action of the steam in 
the wheel takes place on the curved surfaces 


at the back of the buckets and, therefore, close 
blade clearance is not necessary. 


As the only function of the blades is to form 
a series of pockets, wear of the blade edges 
is of little consequence and does not materi- 
ally affect the horsepower or efficiency. The 
important part of the bucket is the back, or 
bottom, which is a solid forging. 


The Terry wheel will withstand abuse that 
would wreck any built up wheel. 
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The Terry Solid Wheel Turbine is available in ratings from 5 HP 
to 2000 HP. It is built for all commercial steam pressures and 
exhaust pressures. Thousands of them are in daily service in 


central stations, industrial plants and on board naval vessels 


Full details of the Terry Solid Wheel Turbine will be gladly sent 


upon request. Ask for Bulletin S-116. 


At right — 
Action of steam in Terry wheel turbine. The 
steam issues from an expanding nozzle at 
high velocity and enters the side of the 
wheel bucket in which its direction 15 re- 
versed 180°, As this single reversal uses but 
a portion of the available energy, the steam 
1s caught in @ stationary reversing chamber 
and returned again to the wheel. 
This process 1s repeated several times 
until practically all of the use- 
ful energy has been utilized 
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"SPLIT GLAND" 


HEAVY DUTY 


-ERNST- 
ADJUSTABLE 


WATER GAGE 
(Set Inclined) 


CAN BE ATTACHED TO ANY WATER COLUMN 
OR BOILER 


ALIGNMENT AND 
STIFFENER ROD 


Conduit 
or Cable 
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HOW TO SPECIFY FOR YOUR NEXT PROJECT 


Each boiler to be equipped with Ernst Water Columns 
suitable for ....... pounds working pressure and each 
Column to be furnished with Split-Gland Adjustable 
Water Gage Fittings and Leakless Super Try Cocks. 


Gage Glass Guards and C-Red IUlluminators are to be 
furnished, and sufficient rust-proof chain to operate 
Gages and Try Cocks from boiler room floor. 


Send for Catalog 45-P 


All material as manufactured by 


ERNST WATER COLUMN & GAGE CO., LIVINGSTON, NEW JERSEY 
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RGANIZATIONS engaged in defense projects, or other- 
wise able to obtain priority ratings, can get quicker de- 
livery . . . save money . . . and aid in conserving metals 
on steam plant requirements by taking advantage of the distinc- 
tive construction features of Springfield straight tube, cross drum, 
sectional header boilers. 


DUPLICATE UNITS. Complete drawings, patterns, shop fixtures, 
etc., are on hand to duplicate any of the many modern Springfield 
steam generating units built in recent years. Capacities from 
5000 Ibs. to 450,000 Ibs. per hour, or more. Pressures from 75 
Ibs. to 750 Ibs., or higher. 


SINGLE DRUM. A minimum amount of steel plate is diverted 
from shipbuilding and other urgent uses when the Springfield 
design is used. 


SECTIONAL CONSTRUCTION. Sections of 3” tubes rolled into 


rugged electric cast steel headers are assembled complete with 
baffles in our shop saving weeks or months in field construction 


time, depending on the size of the units. Water walls are also shop 
assembled where field conditions permit. 


STRAIGHT TUBES. With one size of straight tube, Springfield 
averages about 1/16 fewer tube sizes than common bent tube 
boilers which means less delay in securing materials. 


RADIANT HEAT FURNACES. Springfield pioneered water walls 
in America. Heavy duty designs are now available for general 
industrial service that permit safe operation at higher ratings— 
more steam per pound of metal! These water walls are also being 


applied to existing boiler installations as a means of greatly in- 
creasing capacity at minimum cost. 


COMPLETE UNITS. Springfield regularly takes contracts for 
complete steam generating units. Write, phone, or wire for quota- 
tions. SPRINGFIELD BOILER CO., 1951 E. Capitol Ave., 
Springfield, Ill. 


GENERATING 
‘UNITS 


ANY SIZE 
ANY FUEL 
ANY PRESSURE 
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Condenser installation, 


| De Laval circulating pumps. 
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| showing duplicate motor-driven 


De Laval multistage impulse turbines specially 
designed for high economy with modern 
steam conditions and direct-coupled to alter- 
nators are now available in all capacities from 


500 to 15,000 kw. 


HEELS and shafts are of nickel steel, buckets and 

vanes of stainless steel and monel, and casings of 

cast molybdenum and carbon steels and molybdenum 
cast iron, according to steam temperatures. : 

Separation of water in the low pressure stages ma- 

terially improves economy and reduces blade erosion. 


Governing of admission valves,is by two stages of © 


hydraulic amplification from a sensitive and accurate 
fly-weight governor, with manual or remote synchroniz- 
ing control. A separate throttle trip valve is operated 
by emergency stopping mechanism independently of 
the speed control. z 

Ample bucket clearances ahd suitable casing sup- 
ports permit quick starting. 


For further details, see Leaflet T-3520. 


; TARY, DISPLACEMENT, MoTOR- MOUNTED, MIXED-FLOW, CLOGLESS, SELF-PRIMI 
CENTRIFUGAL BLOWERS and COMPRESSORS; GEARS... WORM, HELICAL; and FLEXIBLE COUPLINGS 
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-diand built by steam headquarters 


especially for 


heavy-duty auxiliary 


The Westinghouse Type CH is not an overgrown light- 


duty turbine. It is designed and built especially for 


heavy-duty auxiliary drive service. In fact, it was 


engineered specifically to help you take full advan- @ Exceptionally heavy steel construction through- 


tage of modern steam practice. And that kind of high- out. Both casing flanges are finish-ground to 
form a steamtight joint. Extra heavy alloy 
bolting is used. 

Check these design features and you'll understand @ Pressure lubricated bearings designed for low- 
temperature operation in heavy-duty service. 


temperature, high-pressure service spells heavy-duty. 


why the Type CH line can take it at ratings up to 


2,000 hp, for steam conditions through 1,500 lbs. @ Extra heavy shaft sprayed with high chrome- 


nickel steel at the gland zones to prevent rust- 


gauge inlet pressure, 950° F. total temperature, and cutting of carbon rings. 

300 lbs. gauge exhaust. @ Carbon glands with corrosion-resistant steel 
gland cases (extra rings for high exhaust 
pressures). 


@ Streamline steam path—contoured for maxi- 
mum efficiency. 


@ Shrouding secured by spun blade tenons. 
@ Dynamically balanced rotor. 
@ Powerful, sensitive speed regulating governor. 


These turbines are available in a wide selection of 
combinations to take full advantage of economies 
made possible by modern steam practice. They are 
well adapted to serve as stand-by drive in power 
plants having high-temperature, high-pressure boil- 
ers, and are often applied industrially where the 
existing low-pressure system is operating at capacity. 
Write for Bulletin B-3012 on Type CH Turbines. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa., 
Dept. 7-N. J-50400 


Extra values in all these products 
of steam headquarters 


1. equipment 
A complete range of steam 
turbines for mechanical or 


generator drive, from 5 hp to 
the world’s largest . . . with a 
full line of auxiliary steam 
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equipment. 
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ice to help you select and apply srouia 
the steam equipment best suited 


to your requirements. 
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If you want to avoid repairs—and 
what engineer doesn't—it will pay 
you to check on the experience of 
other plant men with wrought iron 
in services where corrosion or 
fatigue limit the life of ordinary 
materials. The longer life of wrought 
iron under these conditions is con- 
firmed by engineering records. If 
you will write details of your prob- 
lem, our Engineering Service De- 
partment will be glad to give you 
data on the performance of wrought 
iron in similar situations. 

A. M. Byers Co., Pittsburgh, Pa. 
Established 1864. Boston, New 
York, Philadelphia, Washington, 
Chicago, St. Louis, Houston, Seattle, 
San Francisco. 


To avoid frequent and costly repairs in 
brewhouse piping, Griesedieck-Western 
Brewery Co., Belleville, Ill., used Byers 
Wrought Iron in six of the lines illustrated: 
8’ steam supply line, 8’’ exhaust line, 4” 


and 6” cold water lines, and two 3” con- 
densate lines. Our bulletin, “Wrought Iron 
for Piping Systems,’’ illustrates and de- 
scribes many varied applications. Ask for a 
complimentary copy. 


Stack corrosion has been aggravated in 
many plants by the necessary use of lower- 
grade coal. These six stacks ~all wrought 
iron indicate how many engineers are 
successfully meeting this problem. Ask for 
our bulletin, ‘Wrought Iron for Flue Gas 
Conductors and Coal Handling Equipment.” 
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Piping in special equipment — like this vul- 
canizer— is often exposed to severe corro- 
sion and a shut-down cuts plant output. 
Wrought iron is helping to eliminate fre- 
quent repairs here and in dozens of similar 
jobs. For further details, ask for our bulle- 
tin, "101 Uses for Wrought Iron.” 


Processing operations often require the 
handling of highly corrosive liquids; the 
tank illustrated carries sodium nitrate. The 
use of wrought iron here cut repairs and 
replacements to less than half previous 
experience. “Wrought Iron for Tank Con 
struction’’ gives other examples. 


BYERS GENUINE WROUGHT IRON 
TUBULAR AND HOT ROLLED PRODUCTS 


STEEL TUBULAR PRODUCTS 
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Draft 
ystems 


Editor's Note: This first article of 
several dealing with ways to obtain 
more steam and power from existing 
equipment parallels a program now 
under consideration by the Office of 
Production Management. 

Power will gladly refer to the authors 
inquiries concerning the application of 
methods outlined here to specific plants 
faced with draft limitations. 


> IN THE COMING MONTHs of war effort, 
many industrial plants will be called on 
to operate at maximum output. Utilities 
will have to depend more and more on 
older equipment. Efficiency, long the 
goal of engineer and operator alike, 
now becomes a secondary consideration. 
A few thousand extra pounds of steam- 
ing capacity, however, obtained at small 
cost in strategic materials, will con- 
tribute much to tiding plants over this 
inevitable period of strain, 

Ingenuity has progressively improved 
power-plant efficiency. The same_ in- 
genuity can be turned readily to in- 
creasing capacity. It matters little 
whether extra steaming capacity and 
the resulting kilowatts come from re- 
vamped firing equipment, more avail- 
able draft, or some other source. Get- 
ting more power from existing units has 
become as important as shouldering a 
gun. Whatever is to be done must be 
done quickly and requires a minimum 
of precious materials and fabricating 
facilities. 


Check Ductwork 


Because the draft system limits maxi- 
mum boiler load in many central-sta- 
tion and industrial plants, a rearrange- 
ment of ductwork to reduce pressure 
loss offers one of the best possibilities 
for increasing steaming capacity of 
existing equipment. Experience of the 
past several years proves that output 
can be stepped up at small cost in 
abor and materials by applying present 
nowledge of fluid-flow streamlining to 
air- and gas-handling systems of power 
boilers. 


To make a start, ask yourself these 
questions: (1) Does fan or chimney 
craft limit boiler output in my plant? 
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Increasing available draft, where it is the limitation, steps up 
boiler output and so adds to the nation’s power supply for the 
battle of production. Associate Editor S A Tucker here sets 
down practical pointers gleaned from nearly a hundred actual 
cases experienced by fan-doctor Jack Cassie, B F Sturtevant 


Co, and duct-designer G A Doremus, Consolidated Edison Ca 


of New York 


‘ 
% 
q 
| 
ring || | Note: Obtain weight of air and 
gn values. Make a tra 
points to show where losses exceed design Gene 
t+ tube and determine the average pressure or suctior 
area with an impact pitot tube and. nd record duct di- 
+ the same time, note air or gas temperature andre 
each stdfion. At the same time, note 
: with a straight flow path, or does 
 sonably uniform velocity across th ces fou 


Do any of the typical cases shown 
in Figs. 2 to 10 resemble a condition in 
my draft system? 

These nine cases have been selected 
classified, and simplified from actual 
plant experience. Each of the remedies 
suggested has been carried out and been 
found successful in at least one instance. 
They represent practical application of 
modern scientific knowledge of fluid 
flow—the same streamlining or “go- 
grease” that makes airplanes fly faster. 


Typical Improvements 

In Fig. 4, for example, it requires 
only one-sixth the pressure loss to turn 
a 90-deg bend if corner turns of simple 
design are properly located in the duet. 
Fig. 2 shows an actual instance of 
forward spin that cut the maximum 
volume that could be handled by the 
fan by more than 15. 

Perhaps one of the conditions repre- 
sented in the drawings can be recog- 
nized by direct comparison with those 
in your plant. If so. the condition can 
be improved by direct application of 
the corrective principle illustrated, For 
example, the corner turns of Fig. 4 ean 
he made by bending scrap steel plate 
around a 6-in, radius. Three or more 
of these. equally spaced and welded in 
the duct, will give 60 to 85% of the 
improvement that could be effected by 
an accurately designed corner turn.* 
Details of long-sweep guide vanes to 
accomplish the same purpose are also 
available.** 


Pressure-Drop Survey 


more logical procedure involves 
starting from the beginning by finding 
out what pressure drop occurs in each 
duct section. Apparatus required is a 
simple impact (pitot) tube. Fig. 11. 
and considerable patience. At some 
reasonably constant load, preferably 
near maximum output. run a pressure 
traverse across the duct at several 
strategic points as indicated by the 
curve, Fig. 1. Instructions for making 
such traverses can be found in_ the 
Standard Test Code for Centrifugal and 
\xial Fans, published by the National 
Association of Fan Manufacturers, De- 
troit, Mich, It is usually sufficient, how- 
ever, to divide the duct into a number 
of nearly equal areas and average the 
impact-tube readings, 

In addition, it is desirable to deter- 
mine the weight of air or gas flowing at 
the most favorable point for measure- 

* “Design of Blade Elbows” by Lor- 
ing Wirt. General Electric Review, 
June, 1927. 

** Transactions of ASME, AER 58 

1935. 
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ment, usually at the downstream end of 
ihe longest straight duct run. Flow can 
be calculated from velocity-pressure 
readings, duct area and air or gas 
‘emperature, using the information in 
the aforementioned code or any stand- 
ard handbook, 

Information from such a duct survey 
can then be compared with rough-and- 
ready calculations of expected loss to 
indicate where improvement is possible. 
The methods of Figs. 2-10 suggest cor- 
rective measures. 

In one recent case, the steaming 
capacity of six boilers was increased 
25.000 Ib per hr each, about the equiva- 
lent of a new boiler, at a cost of less 
than a ton of steel plate. Another set 
of guide plates, less than 500 Ib of 
steel, netted 16.000 Ib per hr of steam- 
ing capacity. about 0.03 lb of steel per 
added lb per hr of steam output. 


Fan Performance 


If a pressure-loss survey shows no 
prospect of increasing output by these 
means, attention then turns to other 
ways of increasing flow of air for com- 
bustion, Some thought given to  fan- 
performance characteristics may sug- 
gest solutions to specific problem 
entirely different from those yet men- 
tioned, 

Every operator knows that clean 
hoiler surfaces result in greater heat 
absorption and higher efficiency. Re- 
moving soot and slag formations also 
increases the net cross-section for gas 
passage and consequently reduces draft 
loss. Usually overlooked, however, is 
the effect of sending cooler gas to the 
induced-draft fan. Cooler, and hence 
heavier, gas occupies less space and 
more can be handled by a given size 
fan at the expense of more fan power. 
More frequent and more effective clean- 
ing will help carry continuous high 
loads. 


Lower Air Temperature 


\nother entirely practical considera- 
tion is that of reducing air temperature 
at foreed-draft fans. Opening windows 
or doors near open-inlet fans not only 
relieves the fan of a slight pressure 
drop in pulling part or all air through 
the boiler room but every 10-F fall in 
temperature increases actual weight of 
air the fan can handle about 2%. 

If the limitation lies in the forced- 
draft system, the possibility of intro- 
ducing overfire air over a stoker fuel 
hed should not be overlooked. A. sep- 
arate fan of relatively small volume 
size but of high enough pressure to jet 
an air stream well into the furnace not 
only can provide more air but also 
piovides turbulence where most needed. 
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with consequent improvement in com- 
bustion efficiency at high ratings. 
Natural-draft systems have relatively 
small available pressure difference com- 
pared to mechanical-draft installations. 
Consequently an improvement in duct 
arrangement yields proportionately 
greater return. Old chimneys are likely 
to have time-roughened linings and 
A new stack lining 
that presents a smooth surface requires 
no strategic-metal priorities. For the 
effect of increasing stack height. see 
Power, April 1941, page 114. 
Infiltration of air to furnace or breech- 
ing exerts much more influence on draft- 
system capacity than is usually sup- 
posed. As much as 15-20 is not un- 
common, even in well-kept plants. Con- 
vincing evidence of the size and loca- 


leaky breechings. 
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tion of cracks can be quickly obtained 
by partly closing the uptake damper 
nearest the stack to create a pressure 
in the furnace. A more refined pro- 
cedure calls for a titanium-tetrachlor- 
ide smoke bomb (sky-writing smoke) 
within the furnace, with forced-draft 
fan in operation and uptake damper 
tightly closed. Remember that an open- 
ing near the induced-draft-fan inlet box 
is under high suction and will pass 
many times the amount of cold air that 
will flow through the same size passage 
into the lower part of the furnace where 
only a slight suction is maintained. 
Another quick check on leakage of 
duct and breeching between economizer 
or boiler outlet and stack opening can 
be accomplished with only a thermo- 
couple or thermometer. Percent  infil- 


tration is almost directly proportiona! 
to temperature drop. 

These expedients are listed here 
that they will not be overlooked in 
check-up of the draft system. They a 
all within the control of the operator 
and entail no appreciable cost. On!y 
after the operator has assured himse'{ 
that his own house is in order should 
he consider the greater cost (and ma- 
terials) necessary to increase the size 
or output of the fans themselves, {or 
which he must call in the manufacturer. 

A given fan can handle more volume 
if the wheel is speeded up. Volume in- 
crease is about proportional to speed 
increase. Fan wheel stresses increase 
greatly when the fan is driven faster and 
it is essential to check with the manu- 
facturer on the maximum safe speed 
for a given design. 

Turbine-driven fans can sometimes 
gain a few rpm by an increase in steam 
pressure. However, a 10% increase in 
steam pressure will yield only about 
3% increase in weight of gas handled. 

Increasing speed by utilizing a new 
motor of the next higher synchronous 
rpm requires that the new drive have 
much more rated hp than the replaced 
unit. A 10% higher speed requires a 
30% larger motor. 


Rebuilding Fan Wheel 


Rebuilding the fan wheel offers the 
possibility of increased pressure and 
volume at the same speed or at higher 
than the original speed. In either event 
wheel construction must heavier. 
Rebuilding or refloating the wheel 
usually requires new drive equipment 
but only minor changes to casing and 
ductwork. 

In general, it is sail and cheaper 
to overcome a draft-limitation problem 
by improving the flow path of the air 
and gas streams than by rebuilding the 
fan. The amount of plate and welding 
required represents only a small part 
of the cost of new boiler capacity. The 
improvement gained not only increases 
capacity but accomplishes that result 
through an actual increase in draft- 
system efficiency which will continue to 
pay dividends in fan-power savings over 
a period of years. 

Most boiler manufacturers now check 
duct drawings to assure good flow con- 
ditions. Fan manufacturers in their 
turn make every effort to point out con- 
ditions at induced-draft fan inlets that 
may reduce the capacity or efficiency 
of the fan. For any installation more 
than a few years old, however, there is 
practical evidence from scores of cases 
that streamlining flow is a simple and 
worthwhile solution to most drait- 
limitation problems. 
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Cooling Diesel Jacket Water 


Successful operation of a cooling system hinges on selection 


of adequate and economical means of heat disposal. Glenn C 


Boyer, Burns & McDonnell Engrg Co, gives useful pointers 


on radiators, ponds, cooling towers and evaporative coolers 


P AFTER THE OUTLET TEMPERATURE and 
desired temperature rise have been de- 
termined and the amount of heat to be 
recovered frem the jackets is known, 
it is necessary to decide how to dis- 
pose of the heat. Where large quanti- 
ties of water are available (rivers, lakes. 
wells), the heat can be _ literally 
“dumped” and no equipment except 
piping and pumps is required. Similar 
simple arrangements can be worked out 
in water-pumping plants, where the raw 
water can be used for cooling, and in 
pipeline pumping plants where heat 
can be absorbed in the oil or gasoline 
heing pumped. 

Where water is limited or costly. 
other means of heat disposal must be 
used. These transfer the heat to the 
surrounding atmosphere but employ 
different methods: (1) radiators give 
up the heat by convection, raising the 
temperature of the passing air stream, 
and (2) spray ponds, cooling towers, 
and evaporative coolers depend on 
the cooling effect of the evaporation of 
small quantities of water. 

Radiator cooling is extremely simple. 
Because the cooling takes place in 
closed tubing, with no contact be- 
tween air and water, a single circuit 
(jacket to radiator and return) be- 
comes equivalent to a double circuit 
with most other cooling methods. 
These units depend entirely on raising 
the temperature of the air passing 
over the tubes. Because air’s specific 
heat is relatively low (0.01812 Btu per 
cu ft per F) large quantities of air must 
be circulated if extensive cooling is 
required. For example, a 1000-hp en- 
sine, with air passing the radiator at 
‘0 F and with water temperature aver- 
aving 120 F in the radiator, would re- 
quire 120,009 cfm for adequate cooling. 

Evaporative cooling methods depend 
for their effectiveness on the fact that 
‘he conversion of one pound of water 
i) one pound of vapor, at atmospheric 
‘essure and temperature, requires ap- 
proximately 1000 Btu. The transfer 

heat from water to air, necessary 
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for evaporation, can take place only 
when the water temperature is above 
the wet-bulb temperature of the air. 
Thus the temperature to which water 
can be cooled in any evaporative cooling 
device is limited by the wet-bulb tem- 
perature existing at the time. 

While the wet-bulb temperature is 
the lowest limit to which water can be 


perienced in that locality. Analysis of 
summer weather conditions (when the 
wet-bulb temperature is high) has lead 
to the development of a map carrying 
lines of constant wet-bulb temperature, 
much like a contour map (see PoweEr 
Data Sheet No. 114. pg 128, this issue). 
The lines represent what might be 
called “design maximum wet-bulb tem- 
peratures” that will be exceeded for 
not more than 5° of the total hours 
during June to September, inclusive, 
in a normal summer. Thus, if the map 
shows a maximum wet-bulb for Evans- 
ville. Ind. of 78 F, then, to all intents 
and purposes, a mechanical-draft cool- 
ing tower will cool water to 88 F, or 


Fig. 1—Large spray pond with one section in operation 


cooled by evaporation, this tempera- 
ture is only approached, never realized 
in practice. How close the wet-bulb 
temperature is approached depends on 
the design of the equipment and more 
particularly on the economics of the 
situation. It is usually found most 
economical to design mechanical-draft 
cooling towers to cool water to within 
about 10 F of the wet-bulb tempera- 
ture; spray or deck towers are usually 
designed fer about 15-F difference. 
Water in a spray pond can be cooled 
economically to within about 16-18 F 
of wet-bulb temperature. 

Thus selection of evaporative-cooling 
equipment for a given plant requires a 
knowledge o: wet-bulb temperatures ex- 


cooler when the wet-bulb is less than 
the maximum indicated. Experience in- 
dicates that evaporative cooling instal- 
lations based on the data from this map 
give satisfactory results without re- 
quiring excessive investment. 

Of the various evaporative cooling 
devices, surface cooling ponds are 
simplest, requiring no mechanical 
equipment aside from a suction and 
discharge well. With only the surface 
exposed to the air, the cooling effi- 
ciency is extremely low and large area 
is required if a reasonably close ap- 
proach to wet-bulb temperature is to 
be made. Possibility of sudden water 
loss, earthing-in of the basin, and the 
great amount of heat absorbed from 
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Fig. 2 —Cooling-tower types, both natural and foreed draft 


the sun limit the usefulness of this 
method. Algae growth, icing, and 
building-up of concentrates are other 
features difficult or costly to control. 
On the other hand, low pumping head 
and absence of drift losses are desirable 
features. 

Spray pords consist essentially of a 
group of spray nozzles supported above 
a pond or basin; the sprays bring more 
water into contact with the air and so 
increase cooling efficiency. There is a 
wide difference between the extremely 
small and the extremely large pond. 
The smaller pond is capable of some- 
what better cooling and has a lower 
first cost, but shows a greater drift loss 
on a gpm-erea basis. In comparing 
spray ponds with other methods, the 
characteristics of a pond of average 
size are usually considered. 

In spray ponds of practical design, 
cooling efficiency falls off rapidly with 
decrease in wind velocity or adverse 
wind direction. Drift loss, as well as 
ground area required, are compara- 
tively large for the ordinary spray 
pond, although drift loss can be mini- 
mized by an effective louvre fence 


around the pond. This, however, adds 
materially te the cost. Pumping head 
is more than for a surface pond but 
still is comparatively low. 

Spray towers are in effect small spray 
ponds closely surrounded by a louvre 
fence. The spray system, however, is 
usually located at the top of the tower 
and is directed downward in most 
cases. Induction of air caused by the 
pressure of the falling spray water in 
the tower helps during periods of wind 
stagnation or adverse direction. Lack 
of sensitivity to wind velocity and di- 
rection makes tower cooling efficiency 
better than that of ponds. Effective 
louvred sides keep drift loss to a small 
percentage and the low height of the 
tower keeps the fine mist that escapes 
from traveling far. 

Reasonably low pumping head, sim- 
plicity of design, ease of operation, and 
low maintenance are desirable features 
of the spray tower. Original cost for 
small spray towers is exceptionally low, 
but increases with size to the point 
where a unit having a capacity of 1600 
gpm or more is not always economical. 
Large towers are long because they 


must be kept narrow to make efficient 
use of the breeze through the tower. 


If any of the foregoing evaporative 
cooling methods are to be used in a 
double- or closed-circuit cooling 
tem, the water must be pumped through 
a heat exchanger in which the jacket 
water flows. Putting coils in the base 
of a spray tower, over which the spray 
water falls and in which the jacket 
water flows, forms a convenient double- 
circuit arrangement. Such units are 
called spray-coil towers; however, the 
use of heat-exchanger tubes in the 
tower base is widely applied in all types 
of towers. 

Deck towers depend for their cooling 
effect on water falling through a series 
of staggered trays or wood deflecting 
plates. They can be designed for high 
efficiency but it can be maintained only 
provided that wind of appreciable ve- 
locity and from the proper direction is 
present. Cooling efficiency of this type 
of equipment drops rapidly as wind 
velocity falls. This sensitivity arises 
from the need for air movement across 
the horizontal decks. Air movement by 
induction or convection is not rapid 
enough to be effeetive during periods 
of calm. 

Drift loss is small in comparison to 
that experienced with the spray pond 
and is less than for spray towers. This 
loss increases as wind velocity in- 
creases but not always in direct pro- 
portion. The design of the louvred 
sides represents a compromise between 
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Fig. 3—Details of basin divided so that 
one half ean be taken out of service for 
cleaning without interfering with cooling- 
system operation 
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providing free passage of air and hold- 
ing to a minimum the amount of water 
which escapes at high wind velocities. 
Required pumping head varies with 
tower height and is on the average 
ereater than for other types of cooling 
equipment. Like spray towers, deck 
units must be built long and narrow. 
First cost gradually decreases from a 
relatively high figure for smaller sizes 
to moderate figures for towers of 1000 
gpm capacity, or more. 


Mechanical-Draft Towers 
Mechanical-draft towers employ fans 
to create the necessary wind. They 
can be designed for high cooling efh- 
ciency under all conditions because the 
efficiency is entirely independent of 
wind velocities and direction, Units 
with fans at the base, blowing air up- 
ward through the tower, are called 
forced-draft towers; induced-draft tow- 
ers have the fan at the top. sucking 
air up through the unit. Drift loss is 
almost negligible; ground-area re- 
quirements are small in comparison 
with ponds or deck towers. Pumping 
head is somewhat higher than average 
but not as great as for deck towers. 
First cost, based upon comparative per- 
formance during all wind conditions, is 
low. particularly for the larger installa- 
tions. Savings resulting from higher 
average efficiencies usually offset fan 
power costs, 

In purchasing mechanical-draft 
tower it is advisable to have at least 
two fans installed as insurance against 
the possibility of fan or motor failure. 

Basins for either spray ponds or 
cooling towers deserve considerable 
study, especially from the maintenance 
standpoint. An examination of many 
basins indicates a gradual accumulation 
of dirt and rubbish, regardless of the 
care which is exercised by the plant 
operating staff. This foreign material 
collects on er near the intake to the 
cooling-system pump suction, occasion- 
ally stopping water flow. Also, dirt 
blown into the basin leads to con- 
siderable difficulty with clogging of 
pumps, valves, fittings and strainers. 

Because of these conditions. Burns & 
\MeDonnell designs provide a divided 
hasin for each cooling tower or spray 
pond, arranged so that one half of the 
basin can be taken out of service, 
cleaned and put back into operation 
during low-load periods when the de- 
mand for cooling is not up to the maxi- 
ium tower capacity. In this way it is 
possible to clean the entire basin while 
keeping cooling service up to. station 

quirements. A typical construction 
ior such a basin, Fig. 3. has a floor 
‘oping toward the suction well so that 
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Fig. 4 


dirt and rubbish will in’ the 
lower portions where it can be cleaned 
out more readily, Each half of the 
basin has an intake screen arranged 
to protect the entire suction well from 
falling leaves and other debris. Sloping 
the screens makes cleaning easier. 
Evaporative coolers, known as evapo- 
rative condensers, have had wide use 
in the air-conditioning refrigerat- 
ing fields; their numerous advantages 
are also making a place for them in 
the diesel field. Basically. an evapora- 
tive condenser is a cooling tower with 
a heat-exchanger coil in the base. The 
evaporative cooler is distinguished by 
its compact “packaged” design and 
suitability fer indoor use. Jacket water 
flows through a finned coil, the outside 


, Circulating 


Demonstration model of evaporative cooler showing construction details 


of which is under a spray supplied by 
a small ceatrifugal pump which re- 
circulates weter from the supply tank 
in the cooler bottom. A fan forees a 
relatively large volume of air through 
the unit. Makeup water (about one 
gpm per 500.000 Btu dissipated per hr) 
enters the supply tank under float- 
valve control, 

These units are usually installed in- 
side the power plant or engine room. 
Provision should be made to take re- 
quired circulating air from both out- 
side and inside the plant. During sum- 
mer months. taking air from inside will 
furnish ventilation: outside air will pro- 
duce maximum cooling. If air tempera- 
ture falls below 35 F. 


inside air will prevent freezing. 
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Governing Turbine Pressures—| 


P CLOSE REGULATION ‘of system fre- 


quency requires that a predominance of 
generating capacity be controlled by 
speed-sensitive governors. Automatic 
frequency control is usually applied in 
the form of relatively slow supplement- 
ary adjustments. The normal action of 
the basic speed governor, however, is 
still the backbone of system speed 
control. 

The progress of superposed turbines 
with their automatically controlled unit 
boilers has presented some new funda- 
mental governing problems. More sat- 
isfactory station performance appears 
to result if some of the turbines are gov- 
erned (at least during periods of dis- 
turbance) with one or another form of 
steam-pressure control. 

In general, supplementary pressure 
controls are employed primarily to aid 
reestablishment of stable conditions 
within the station immediately following 
abnormal disturbances to either the boil- 
ers or prime movers. Experience and 
theory to date have produced no obsta- 
cles to the continued development of 
pressure control for superposed or con- 
densing turbines. 

In the familiar arrangement of low- 
pressure boilers in battery each feeds 
steam to a common header supplying 
one or more turbines. Failure of one 
boiler is not of serious concern, even 
though the fault occurs suddenly, since 
much storage capacity exists in the 


Speed- and load-control equipment of modern turbines must 


do much more than maintain frequency. Raymond Sheppard 


of General Electric Co discusses governor requirements of 


superposed turbines and multi-pressure systems 


many other boiler drums. Further, the 
remaining boilers, by virtue of their 
number, are quite well able to steam 
along without interruption of supply to 
either prime movers or station auxili- 
aries until something can be done about 
the disabled unit. 

The trend in plant additions, how- 
ever. is universally toward a_ single 
boiler per turbine with no interconnec- 
tions to adjacent units. A variation of 
the same plan employs two boilers to 
supply one large turbine. In either case, 
storage capacity of the high-pressure 
boiler or boilers is much smaller than 
that of older low-pressure stations, and 
sudden loss of part of the steam flow 
results in serious pressure drop for the 
whole unit, unless the steam valves of 
the turbine are promptly closed sufh- 
ciently to compensate for the reduced 
steaming rate. This characteristic of the 
high-pressure boiler plant, losing pres- 
sure rapidly, requires use of additional 
protective devices. These automatically 
take control of the turbine steam valves 
in the event of a sudden reduction in 
ability of the boiler to produce steam 


at the rate for which the control valves 
were previously set by the speed or 
backpressure governor. 

The speed governor has the advantage 
of greatest simplicity. With its manual 
load adjustment in the hands of the 
electrical operator, it has been for years 
entirely satisfactory for controlling 
steam turbines. It will undoubtedly 
continue as the sole controlling element 
for new high-pressure condensing tur- 
bines where a sufficient number of inter- 
connected boilers are installed. If, how- 
ever, only one or two boilers supply a 
condensing turbine, it may be desirable 
to equip the unit with a supplementary 
“initial-pressure” regulator which acts 
as a limit governor. 

Too-rapid loss of pressure may dam- 
age a turbine or boiler by (1) carrying 
water into the turbine or (2) intro- 
ducing high thermal stresses near the 
inner surfaces of thick boiler drums.* 
Initial-pressure regulators actuated by 
changes in boiler pressure were devel- 


* Results of studies and experience with 
high-pressure boiler drums by American Gas 
€ Electric Co 
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Fig. 1—For a condensing turbine sup- 
plied by a group of boilers, simple speed 
governing is adequate and reliable. Black 
flyballs indicate that speed governor is 
in command of the turbine 
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Vig. 2--If a single boiler supplies a tur- 
bine, speed governor is supplemented by 
an “initial-pressure” limiting device that 
restricts control-valve opening if steam 
pressure falls below set limit 


Fig. 3—Standby steam units for hydro 
systems should hold constant light load 
even with frequency variations of one- 
half eyele. Magnetic pullout holds un- 
less frequency change is large 
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Fig. 4—If low-pressure boilers are continued in service after superposed unit is installed, 


load on station units can be regulated satisfactorily with synchronizing motors 


oped to avoid these troubles by closing 
down on the turbine control valves to 
reduce steam demand. 

This device has additional service 
features if used with certain combina- 
tions of station controls. For example, 
the initial-pressure limit governor,} in 
conjunction with a speed governor con- 
trolling the low-pressure turbine of a 
superposed plant, will protect against 
loss of low-pressure header steam that 
may be vital for auxiliary supply. Loss 
of steam-generating ability of this 
nature can be caused by sudden stop- 
page of a pulverizer or coal-feeding 
equipment or any number of similar 
contingencies. 

The funetion of the initial-pressure 
limit governor is supplementary to usual 
speed governing, illustrated in Fig. 1. 
Here a condensing turbine is supplied 
Dy a group of interconnected boilers. 


first initial-pressure limit governor 

ill bu the General Electric Co_was_in- 
on 60,000-kw superposed turbine 

imerican Gas & Electrie Co. Addi- 
nes have been ordered for several 
high-pressure condensing turbines 
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Nothing more than the extreme sim- 
plicity of the speed-governor contro] and 
the reliability afforded by the several 
boilers is required. The speed governor 
is in control of the turbine steam valves 
(indicated in the diagram by coloring 
the flyballs black). 

A condensing turbine fed by a single 
boiler, Fig. 2. is also normally speed 
governed. The initial-pressure limit 
governor is normally inactive. Only in 
case of sudden inability of the boiler to 
continue its required steaming rate does 
the initial-pressure limit governor act to 
restrict the control valves. The speed 
governor, with its load adjustment set 
by the operator, has full control of the 
turbine so Jong as the boiler pressure is 
kept within practical limits by the com- 
bustion-control system. 

If the boiler pressure drops to some 
arbitrary level, 1067 below normal, for 
example, the limit governor comes into 
service to position the steam valves and 
check any further decline. The elec- 
trical output will be proportional to 


whatever steam flow the boiler plant ean 
produce in its semi-disabled condition. 
Any attempt to hold original generator 
load will pull boiler pressure down to a 
point where output is within heat-gener- 
ating capacity of the boiler plant. 

With the initial-pressure limit gov- 
ernor in control, the electrical operator 
can recover switchboard control at any 
time by changing his load setting to 
what the boiler can carry. The pressure 
will rise to normal and the initial-pres- 
sure regulator will back off to its out- 
of-action position. If the boiler fault is 
short lived, the turbine will automati- 
cally resume its original load as_ the 
boiler room recovers its steaming rate, 
provided load adjustment has not been 
changed in the electrical control room. 

The governing arrangement. Fig. 2. 
is also applicable to industrial plants 
producing power from waste-heat  boil- 
ers with generators paralleled with util- 
ity lines. All available waste fuel is 
burned, with the result that the turbine 
output automatically changes with 
burning rate. Operation is accomplished 
at substantially constant boiler pres- 
sure. The inactive speed governor in 
this case functions as a pre-emergency 
overspeed protection that can take over 
control of the turbine should the gen- 
erator become separated from the 
system, 

In Fig. 2 and following diagrams the 
usual power oi! relays are omitted for 
simplicity. Also, the various controlling 
devices are shown linked to the ele- 
mentary steam valve by a split lever. 
The upper and lower halves of this lever 
are understood to be biased, that is 
held together by a spring. 


Another device, the magnetic pull- 
out,** Fig. 3, holds the speed governor 
anchored so that small frequency varia- 
tions do not open or close the turbine 
valves and cause fluctuations in steam 
pressure and variations in load. Standby 
steam units for hydro systems run at as 
light loads as possible, and normal vari- 
ations in frequency up to plus-or-minus 
half a cyele give considerable difficulty 
to the boiler room, 

With the magnetic pullout, the tur- 
bine steam valves remain in fixed posi- 
tions at whatever arbitrary load the 
operator has assigned the unit. A_ fre- 
quency drop of more one-half 
cycle causes the speed governor to 
build up enough force to pull away 
from the magnet and thereafter the load 
on the unit becomes a function of the 
system speed. 

Because the moment of such occur- 


** The magnetic pullout device was orig 
inally designed by F G Philo of the Southern 
California Edison Co. Jt has been widely 
applied in steam plants of that company 
and those of the Pacific Gas & Electric Co 
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Fig. 5—-Addition of “initial-pressure” limiting governors to superposed plant elim- 
inates need for manual adjustment in event of high-pressure-boiler failure 


rence is unpredictable finds the 
boiler unprepared for sudden increase in 
demand, pressure falls rapidly. When 
pressure has fallen) perhaps 10, 
enough to put the boiler combustion 
control in high gear, the initial-pressure 
limit governor steps in and halts further 
decline by restricting the control-valve 
opening demanded by the speed gov- 
ernor because of the low frequency. 

As fast as the boiler can pick up load 
the initial-pressure limit governor will 
automatically reopen the turbine control 
valves. Control of the turbine is handed 
back to the speed governor without any 
manual attention as soon as frequency 
returns to normal. 

The reasoning behind this control 
scheme is that it is useless to take steam 
out of a boiler any faster than heat can 
be put in the water. From the reliabil- 
ity standpoint. however, standby sta- 
tions should pick up load as fast as 
conditions will permit. The latter is 
accomplished automatically with the 
governing system of Fig. 3. 

Another scheme, Fig. 4, suits super- 
posed plants where low-pressure boilers 
remain in service. The latter serve to 
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keep steady pressure on the low-pres- 
sure header. Electrical load can be dis- 
tributed arbitrarily between high- and 
low-pressure turbines by adjusting 
speed-governor synchronizing motors. 

If the electrical network being sup- 
plied by the station is large the fre- 
quency is generally quite steady, hence 
the high-pressure turbine and_ boilers 
can be utilized at uniform high capacity 
for best station economy. Changes in 
load ordered by the dispatcher usually 
proceed slowly so that manual operation 
of the low-pressure turbine speed gov- 
ernors can be compensated for by the 
low-pressure-boiler operators. 

In case of accidental opening of the 
high-pressure generator switch uninter- 
rupted flow of steam from the high- 
pressure boiler. Fig. 4. is assured 
through the bypass valve. The latter 
opens automatically on indication of 
abnormal pressure with scarcely more 
than a momentary pressure dip. 

Sudden loss of load on one of the 
low-pressure turbines requires prompt 
reduction in firing rate of the low-pres- 
sure boilers to avoid blowing safety 
valves. The high-pressure turbine and 


boiler will continue undisturbed at their 
previous rating unless manual adjust- 
ment of the governor is made by thi 
operator. While a backpressure gov- 
ernor is usually furnished with a super 
posed unit, its use is seldom required as 
long as low-pressure boilers remain i: 
service, except as a_pressure-limiting 
device for the low-pressure header. 

Sudden inability of the high-pressuré 
boiler to continue its steaming rate 
causes initial pressure to fall rapidly 
unless the steam-valve opening on the 
high-pressure turbine is promptly re- 
duced. Plant operators have established 
routine practices to meet this contin- 
gency in one of two ways. If the elec- 
trical control room is in the same build- 
ing. a steam-pressure gage enables the 
electrical operator to observe a drop in 
pressure in event of boiler-room trouble. 
Any decrease below an agreed arbitrary 
value can be checked by the electrical 
operator by reducing load on the high- 
pressure turbine. 

If a gage in the control room is im- 
practical, turbine operators can reduce 
load by means of the mechanical limit 
device, Either of these manual methods 
are effective but require that operators 
keep an alert eye on pressure at all 
times. There are. however, a number of 
superposed plants operating with the 
scheme, Fig. 4, so that ample operating 
experience has been accumulated to tes- 
tify that practical station operation can 
be gained without additional controls. 

The addition of initial-pressure limit 
governors removes dependence on_ the 
human element. Two such supplemen- 
tary controls, one on the high-pressure 
turbine and one on the pressure-re- 
ducing station. Fig. 5. obviate the ne- 
cessity of any manual adjustment ‘n 
event of interruption of the steaming 
rate of the high-pressure boiler. 

One initial-pressure limit) governor 
on the turbine is not sufficient. as the 
backpressure element on‘ the reducing 
valve also attempts to open and main- 
tain constant header pressure. Any un- 
intentional reduction in flow through 
the superposed turbine calls for an in- 
creased flow through the reducing sta- 
tion so that it, too, must be prevented 
from drawing down boiler pressure. 
The ability of the reducing station to 
open promptly in event of trip-out of 
the high-pressure generator is in no way 
handicapped by its initial-pressure 
limit governor, as such accidental loss 
of the high-pressure turbine results in 
a rise of boiler pressure. With boiler 
pressure normal or higher, the limit 
governor on the reducing station 1s 
held out of action. 

. Editors Note: A second article by 
Sheppard, covering more complex superpo 


tion arrangements, will appear in iar 
POWER 
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How to Get Rid of That 
Troublesome Air Pocket 


>» [HE PRESENCE OF GAs in a Closed ves- 
sel reduces its capacity to hold liquid 
and may be responsible for accelerated 
internal corrosion. Extraneous gases 
in pipelines lower capacity, increase 
pumping difficulties, and contribute to 
water hammer. These difficulties can be 
avoided by venting all spaces. such as 
high points in pipelines where gases 
may accumulate, with the — proper 
trap and piping arrangement. If cor- 
rectly installed these traps will insure 
the prompt and efficient removal of any 
trapped air and will eliminate the un- 
certainties of the human factor that, 
along with the possibility of waste, can 
always be expected when venting must 
he done manually. 

Where a considerable volume must be 
vented. the inverted-bucket trap. Fig. 1. 
having a closed bucket vent can be used 
saiisfactorily if installed as shown in 
the piping diagram, Fig. 2. As the water 
level rises in the enipty trap. air or gas 
under the bucket causes it to float and 
close the valve. Any additional gas en- 
tering the trap fills the bucket and then 
begins to escape under its rim. Rising 
to the top of the trap chamber this ex- 
cess gas causes the water level to fall 
until the bucket loses its buoyancy and 
sinks. When the bucket drops. trap 
valve is opened and the gases are vented. 

An inverted-bucket trap has a num- 
ber of advantages when used in this 
service, Principal among these is its 
intermittent functioning. insuring posi- 
tive opening and closing of the dis- 
charge valve. an action that prevents 
dirt from lodging between seat and valve 
to cause leakage. When using inverted- 
bucket traps for this purpose the vent 
hole in the top of bucket must be sealed. 

Ball-float air traps, Fig. 3. can be used 
to vent air or other gases from any 
liquid under pressure provided pressure 
limits imposed by strength of the trap 
body and resistance of the float to col- 
lapse are not exceeded. When installed 
as shown in Fig, 4, the trap body is 
normally filled with liquid so that the 
ball floats and holds the valve closed. 
Gas entering the trap body causes the 
Water level to drop, allowing the float 
to sink and open the valve. If very little 
fas !- to be vented, a single pipe con- 
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Principles of trap operation make them suitable for many 


duties. S H Coleman describes their use for venting air or 


gas from liquids under pressure in containers 


FIG.3 
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Figs. 1, 2—The trap must be connected in the top of the vessel or pipe line. Figs. 3, 4— 
The double pipe attachment reduces interference to the flow of liquid air 


nection between the vented space and 
the trap is sufficient to handle both gas 
bubbles and liquid. Where large vol- 
umes of gas must be handled, a 2-pipe 
connection is desirable. With the trap 
connected in this manner the gas enters 
the trap body through the pipeline A 
shown with the dotted line, while liquid 
enters and leaves though an extension 
of the bottom connection also denoted 


by dotted lines. Using this method there 
is little or no interference of gas with 
liquid or liquid with gas in either line. 

Operators using the ball-float trap for 


venting must take precautions against ° 


the danger of dirt or particles of scale 
lodging between valve and seat when the 
valve is only partly open. If this hap- 
pens the valve may be prevented from 
seating and leakage will result. 
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... I fell out of the lady’s good graces ... 


THE OLD CHIEF 


XV—Mrs Chief Speaks Her Mind 


Fifteenth in a series by William Doran, chief engineer, Essex 


County Sanatorium, Windsor, Ontario. Writing of the inspira- 


tion of the past, he has captured much of the human side of 


engineering that lies beneath the maze of power-plant costs 


and the wavy lines on paper disks 


suspect that all busy executives 
have some kind of secret code, by 
which their assistants can extricate 
them from long-winded callers. I do 
know that | had just such an under- 
standing with the Old Chief, which 
permitted me to run interference for 
him on many occasions. If I told him 
in front of strangers that Mr Perey 
Pocock would like to speak to him 
in the manager’s office. he would im- 
mediately understand that it was time 
for him to go home or that I wanted 
him free for some reason or another. 
Our manager's name was Pocock all 
right but his initials were A J and not 
Perey. The change in the Christian 


- name was our code. and it worked well. 


The Old Chief had. for reasons best 
known to himself, forbidden his wife to 
call him by phone during business 
hours. However. this did not deter the 
good lady from calling me up to make 
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sure that he did not forget his rubbers 
or to tell me that she was sending his 
raincoat over. On occasions | would 
be asked over the phone, “What ever 
in the world is keeping that fool man 
in that smelly old power house, when 
his lunch is on the table waiting for 
him?” She would add that she knew 
he just did it to provoke her and that 
she was not at all sure but that I had 
something te do with it. I often thought 
that if there was anything in the adage 
which says that opposites are happy 
in marriage. then the Old Chief must 
have been a very happy man, because 
his wife was as austere as he was genial, 
as thin as he was stout and as high 
strung as he was easy going, 
Unfortunately, I fell out of the lady’s 
good graces when | had to refuse to 
endorse two of her nominees for jobs 
in the plant. It happened about the 
time of the first post-war depression, 


1921-22. Those who recall those days 
will remember that openings for young 
men were few and far between anc 
lobbying was only exceeded by th 
type we experienced in the big de. 
pression that followed ten years after- 
wards. Just prior to stocktaking tl. 
Old Chief decided to start two ap- 
prentices in the power house. We re 
ceived 27 applications and much ti 
my surprise the Old Chief gave m 
the job of interviewing the applicant: 


Undue Influence 


I found out why I had been elected 
when I received a call from the Olid 
Chief's wife to the effect that he: 
cousin’s boy and the son of her dearest 
neighbor were applying and that they 
were the very nicest boys in town. 
Fortunately the medical examination 
took care of the relative, together with 
a dozen or so of the others, but the 
other nominee ran in fourth plac: 
on my rating. I gave each of them 
proportional credits for education. 
physique, experience and_ personality 
and handed in my report. 

I am happy to reflect that our two 
first apprentices became in time de- 
partment heads. But never again did 
I regain the friendship of Mrs Chie! 
for, as she stated, “Giving preference 
to a couple of nobodys who in all prob- 
ability had never seen the inside of a 
Sunday Scheol.” About a year after- 
wards, when the question of appren- 
tices was again to the fore, the man- 
ager asked me why I apportioned such 
high credits to education, in view of the 
fact that most engineers in the plant. 
including the Old Chief and myself, 
were without secondary education. 

I gave as my reason the belie! 
that while an academic education might 
not be of major importance to an engi- 
neering apprentice, nevertheless his suc- 
cess along those lines represented to 
me, documentary evidence of the young 
man’s ability to learn. In the years 
that followed the Old Chief steered 
many of these boys over the hard 
places. He would laugh at their brash- 
ness and their timidity and was never 
slow to reward them with a word of 
praise or a little soft-spoken advice. 
Some fell by the wayside, because of 
the boiler room’s grime and dirt, some 
rebelled at the long hours and adopted 
salesmanship or some other dubious 
means of livelihood. But I will sa) 
this for “joe College” and his brothes 
“John High School”: on the average. 
they were, our records show, easier | 
get along with. more ambitious, more 
adaptable and just as willing to we k 
hard as the fellows whose education 
had not been quite so broad. 
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By F A ANNETT 
Associate Editor 


PRODUCE MORE from less is the object of every 

normal industrial operation. For that purpose the 
wood business manager keeps detailed records of output 
and consumption. He watches the output to keep it high 
and all the consumables to keep them low. 

The power plant is no exception. Coming in are the cost 
ilems—fuel, water, labor, repairs, and so on. Going out 
are the steam, electricity, compressed air and other “pay” 
items. The whole art of power operation can be boiled 
down in this: “Keep the input low in relation to the 
output”. To attain this ideal every major element of input 
and output must be constantly measured and studied. 

Sometimes the measurement is mere counting, as with 
wage dollars. Sometimes it may be the weighing of 
batches. as with coal. More often a flowmeter is the only 
way to get the answer—certainly so for the fluid services. 
One requires meter records or readings for the feedwater 
input of the boiler, for the steam output of the boiler and 
the steam input of the turbine, for service water pumped 
and service air compressed, for refrigeration produced. 
and On. 

No engineer can make out his daily, weekly or monthly 
“score card” of plant: performance without flowmeter 
records. But that’s not all: the meters do far more than 
keep score. They show the operator how to make a good 
score by instant warning when plant-operating conditions 
vet out of balance. before real damage has been done. 

~o much for savings in generation. Even more import- 
ant in many cases are the savings flowmeters can make 
in the industrial distribution and application of the power 
services, In the factory department, as truly as in the 
home. a monthly service charge, based on actual metered 
tise. cuts down consumption amazingly. That is why 

od industrial management calls for the separate meter- 


Inv of every major consuming department. 


These dollar savings in) generation and application 
would be the normal peacetime justification for this 
(POWER’s 39th) on the 


flow measurement. /n addition flowmeters have spe- 


special section subject of 
cial wartime value appropriate to the present grave na- 
tional emergency: they are “capacity producers” as well 
as dollar savers. 

Every time a flowmeter reduces consumption of an 
essential power service that reduction is exactly equiv: 
alent to a corresponding enlargement of the generating 
plant. Steam saved equals more boiler: water saved 
equals a bigger pump; air saved takes the place of more 
compressor capacity: power saved is the equivalent. o! 
more power-generating capacity and so on. This impor: 
tant fact dovetails with a situation in which war produc- 
tion is imperiled in many factories by the overloading of 
industrial power equipment, by inadequate reserves. by 
inability to get deliveries on new units or even spare parts. 

The reader will appreciate the impossibility of “cover- 
ing” flowmeters in these twenty pages, or even in a hun- 
dred. All that could be attempted here was a broad out 
line of flowmetering devices. their principles of design. 
operation and application. Because space did not permit 
describing all makes of meters. units were selected al 
random to illustrate certain points. These selections do 
not imply any preference for one product over another. 
Nor are any preferences implied in the comparison of 
design features. 

The section sketches the principle of metering in clear 
and concise form. but avoids all abstract theory as not 
worthwhile for the average reader. To those who wish 
to dig deeper we recommend the flowmetering publica- 
tions of the ASME. The excellent literature of the flow- 
meter manufacturers will be interesting reading to those 


who want to know more about the various desiens. 
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Primary Elements 


P Or vie SEVERAL CLASSES of meters for 
measuring flow of liquids, steam and 
vases, those known as head meters are 
most generally used. Head meters de- 
rive their name from the use of a device 
in the stream of fluid that creates a 
difference of pressure, or a differential 
head which depends upon the velocity 
and density of the liquid. 

These meters consist of three essential 


units: 


1. A differential-pressure device. fre- 
quently called the primary element, in 


contact with the fluid to be measured. 


2. The meter body. or metering de- 
vice, that measures the differential pres- 
sure created by (1). 


3. The indicating and recording de- 
vices that show and chart the rate of 
flow per hour at any instant, and the in- 
levrating device that reeords the total 
flow in cubie feet or pounds. These units 
may be built separately or combined 
into a single unit. with or separate from 


the meter body. 


The meter body in combination with 
the indicator. recorder or integrator. is 
frequently referred to as the secondary 
element. Only differential-pressure de- 


vices will he consid red in this article. 


Differential Pressure 

\ primary element is placed in a 
liquid or gas line to create a diflerential 
pressure which will serve as a measure 
of the flow rate. For closed pipes the 
element may be a thin-plate orifice, a 
flow nozzle. a pitot tube. a venturi tube 
or a modification of one of them. 

If a disk orifice is placed in a pipe 
line. Fig. 3. and pressure measurements 
made above the pipe when fluid is flow- 
ing, a pressure variation will be found 
similar to that indicated by the solid 
lines. This occurs because of a change 
in fluid velocity, 

What we see in Fig. 3 resembles the 
action we get from a garden hose. At 
the nozzle inside the hose static pressure 
may be 50 Ib per sqin. Tf there is a 
little hole in the hose the water shoots 
out at right angles to it. However. when 
the water passes through the nozzle 
something happens. It no longer flows 
at right angles to the hose but in a 
smooth stream directly away from the 
nozzle. The static pressure or head in- 


side the hose is converted into what is 
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called) velocity head when the water 
passes through the nozzle. When the 
water reaches the discharge end, practi- 
cally all the static pressure has been 
converted into velocity head to drive the 
water through the atmosphere. 

When the hose discharges into the 
atmosphere the stream keeps going until 
air friction breaks it up and gravity 
pulls it to the ground. When a_ fluid 
flows through an orifice in a pipe line. 
it accelerates. and part of the static 
pressure turns into velocity head, pro- 
ducing a pressure drop. \ short dis- 
tance from the orifice, however. the fluid 
returns to its original velocity and we 
regain a large part of the static-pressure 
drop within five or six pipe-diameters 
downstream from the orifice. 


Upstream Pressure 


On the upstream side. because of an 
abrupt change in the flow area. a slight 
pressure rise oecurs at the orifice plate. 
On the downstream side minimum pres- 
sure does not occur at the orifice. but at 
some distance away from the plate. At 
this point the jet through the orifice 
attains its greatest velocity, the velocity 
head reaches a maximum and_ static 
head a minimum. The liquid in the 
tubes, Fig. 3. actually measures static 
pressure, At the point of minimum 
pressure the jet also has a minimum 
diameter. 

The point where minimum pressure 
obtains is called the vena contracta. 
How far this occurs downstream from 
the orifice depends on several factors. 
such as the viscosity of the liquid. its 
specific gravity. size of orifice. static 
pressure above the orifice. size of pipe 
and other considerations. These are 
things that the average meter user does 
not have to worry about; they are taken 
care of by the meter manufacturer who 
vives the user carefully worked out in- 
structions, 


Mercury U-Tube 


Ifa mercury U-tube is connected into 
the pipe. as in Fig. 3. the mercury in 
the upstream leg will fall and in the 
downstream leg will rise. The difference 
in levels represents the difference in 
static pressure (the differential pressure 
or head). in inches of mercury. between 
the two points in the pipe where the 
U-tube connects. The differential pres- 


sure varies as the square of the ve 
locity and can be used as an accurat: 
index of the flow rate. It is possible hy 
a comparatively simple formula. in 
which the differential pressure is) one 
element, to calculate the rate of flow at 
any instant. 

We have just said that the differential 
pressure as indicated by the U-tube 
Fig. 3. varies as the square of the ve 
locity and not as the velocity. This is 
an important factor in an understanding 
of flow measurements, so let us see what 
it means. If the differential pressure 
varied as the rate of flow and. at 25 
flow this pressure equalled 2 in. of mer- 
cury. then at 50°. flow it would double 
and be 4 in, At 75°, flow the differential 
pressure would increase three times to 
6 in. and at 100°. flow it would be fou 
times 25 flow or 8 in. 


Flow-Pressure Relation 

In Fig. 1 this relation is plotted and 
the resultant curve is a straight line. 
If this relation were true for differential 
pressure. then the pointer on a flow in- 
dicator or pen on a recorder would move 
in proportion to the flow and the scale 
would be divided equally. without any 
adjustments being made in the meter. 
That is. on an indicating flowmeter the 
pointer would move 25°) of the way 
around the scale on flow. 
scale for 50% flow. ete. 

But the differential pressure varies as 
the square of the flow velocity. Kor 
example. if at 25 flow the differential 


pressure is 2 in, of mercury. it will be 
x 2) + 25" = (30 x x 2) 
(25 x 25) = 8 in. of mercury at 50% 


flow. By the same process, at 75% flow 
the differential pressure is 18 in. and al 
100% flow 32 in. of mercury. Plotting 
these results, we get the full-line curve 
Fig. 2. which rises slowly at the begin- 
ning and sharply at the upper end. Any 
meter that indicates or records directly 
from differential pressure will have a 
scale divided like that for inches of met 
cury. Fig. 2. 


Uniformly Divided Scale 

Many indicating and recorditig 
meters have uniformly divided scales 
obtained by some device in the meter for 
taking the square root of the differentia! 
pressure, In Fig. 2 if we take the square 
root of the differential pressures we get: 
\/2 /8 2.8. \/18 = 4.2. ana 
\/32 = 5.7. Now. if we plot these 
square-root values against flow we get 
the dotted curve. Fig. 2. which is a 
straight line. Here we see that thy 
square root of the differential head al 
50°¢ flow is twice that at 25% flow. ot 
14 x 2 = 2.8. at 75% flow 3 times o1 
14 3 1.2 and at 1007 flow |! 
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Fig. 2 


“=Direction of flow 


Klow curve would be a straight line if differential pressure varied as 
Differential pressure varies as the square of the flow. as shown by the 


flow. 
solid 


curve. Fig. 3—Differential pressure across an orifice or other primary element varies 
approximately as shown by the heavy vertical lines, Fig. 4—Concentric plate orifice. 


5 Eecentrie plate orifice. 


Fig. 6—Segmental plate orifice. 


Fig. 7—Segmental 


orifice made of a piece of plate with a turned flange, in a large pipe. 


limes. or 1.4 X 4 = 5.6. This is the 
relation that we have in Fig. 2. so that 
by providing some means in a flowmeter 
lo take the square root of the differential 
pressure we can use an equally divided 
scale on indicators and recorders. This 
will be 


article. 


covered in detail in the next 

To obtain a differential pressure for 
metering flow, thin-plate orifices are 
widely used. They can be applied for 
metering any kind of fluid that is reason- 
ably clean and uniform in quality. They 
are not recommended for metering such 
luids as sludge. because the solids tend 
to aecumulate on the upstream side of 
the orifice plate and cause errors in the 
differential pressure, 


Thin-Plate Orifices 


| . 
hin-plate orifices are low in. cost. 


te 


install (they can be placed in 


*Xisting pipeline flanges). can be used 
lor either large or small capacities. are 


asily changed for a change in capacity 
and are accurate if properly used. 


Frequently the disks are made. of 


Monel but stainless steel. bronze. nickel 
and wrought iron are also used depend- 
ing on pipe size and the fluid or gas 
being metered, Lead. hard rubber and 
glass are also used to meet special cor- 
rosive and erosive conditions. The plates 


1 
are generally 


to ve in. thick depend- 
ing on pipe size, fluid or gas pressure. 
and the meter manufacturer's practice. 
Thicker orifices may be used if pres- 
sure. flow velocity and ratio of orifice 
diameter to inside pipe diameter war- 
rant them. 

Thin-plate orifices are of three gen- 
eral designs: concentric, with the orifice 
in the center of the plate. Fig. 4: eccen- 
tric, with the orifice in one side of plate. 
Fig. 6. and segmental, with a segmental 
hole in one side of the plate. Fig. 6. The 
outside diameter of these plates is 
made such that they center accurately 
in the pipe by fitting snugly inside the 
flange bolts. 

Concentric orifice plates are used on 
most installations and are frequently 
provided with a small drain hole at the 
bottom, which is flush with the inside 


bottom of the pipe for steam. to permit 
condensate to pass through. water 
lines. the drain hole is placed flush with 
the top inside surface of the pipe to let 
air pass. 

For gas lines and where fluids contain 
material that tends to build up back of 
the orifice plate. the eccentric or seg- 
mental designs are recommended. The 
bottom of the orifice throat is installed 
flush with the inside bottom of the pipe. 
thus material on 


permitting foreign 


liquid to pass through easily. 
Kecentric Orifice Plates 


Kecentric and segmental orifice 
plates. other things being equal. permit 
the 


from the outlet 


placing low-pressure tap farther 
of the orifice than do 
concentric orifices. This is sometimes a 
factor where flanges have long hubs. 
For gas mains several feet in diameter 
an orifice plate like Fig. 7 may be used. 
This consists of a segmental piece of 
plate with a turned flange bolted 
riveted to the top inside of the pipe at 
some convenient location, This obviates 
the necessity of having a flange in. for 
example, riveted pipe. for installation 
of the orifice plate. 

Where flowmeters must operate over 
wide ranges. such as on seasonal loads 
on heating lines, adjustable orifices are 
available. Such an orifice consists of a 


square-bottom plate having width 
equal to the inside diameter of the pipe. 
This plate can be moved up and down 
ina Chamber in much the same way as 
a gate valve. The lower edge of the 
plate forms a segmental orifice, like Fig. 
7. the size of the segment depending 
upon how far the plate comes down into 


the pipe. 
Orifice Calibration 
The orifice is calibrated to give the 


required differential pressure for spe- 
cific conditions of flow. Tt may have a 


sharp edge. Fig. 8 or a square 
edge, Fig. 10, if the disk is not 
more than in, thiek. For thicker 


plates. the downstream edge is beveled 
to reduce the plate thickness at the rim 
Other 
\ high degree of accuracy 


of the orifice to forms are 
also used. 
is required in making these plates and 
unless the meter user is in a position to 
satisfy these requirements he should not 
attempt making his own plates. 

The simplest form of a thin-plate ori- 
fice is one that is installed between the 
pipe flanges. Fig. 8. This installation re- 
the 
accurately. for proper meter operation. 


quires locating downstream tap 
To meet these and other conditions sev- 
eral arrangements of orifice plate and 
tap connections are used. such as in 


Figs. 9 and 10. 
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In Fig. 9 the downstream tap is in a 
ring that serves as orifice-plate 
holder. and is clamped between the pipe 
flanges. This has the advantage of accu- 
rate location of the low-pressure tap. but 
space must be provided in the pipe joint 
to install the holder. On the other hand. 
some plants. such as oil refineries. use 
flanges with solid-steel ring gaskets and 
the orifice plate cannot be inserted with- 


out holder, 


Carrier-Ring Assembly 


Fie. 10 shows a carrier-ring assembly 
in which the orifice plate is carried ona 
steel ring which has radial differential 
pressure taps that connect to annular 
erooves extending around the full cir- 
cumference, These grooves are intended 
to average the pressure over the face 
of the orifice and minimize effects of un- 
even flow distribution across the pipe 
section caused by pipe bends and valves 
in restricted areas. Although putting the 
laps in the carrier does not give manxi- 
mum differential pressure. it does insure 
accurate tap location and the pipe does 
not have to be bored and tapped, 

Kor high pressures the orifice may be 
located in a flow unit, as in Fig. 11. 
This is a factory-made unit in’ which 
accuracy can be guaranteed, all parts 
being machined to dimensions, with the 
laps accurately located. 

Where the orifice plate has to be lo- 
cated so close to the inlet of a elobe 
valve, elbow or tee that there is not 
sufficient space for locating the down- 
stream pressure tap. the “hat” orifice, 
Fig. 12 


applied where it is not economical to 


. may be used. This type is also 


insert a pair of companion flanges for 
the orifice plate. is restrieted in- 
side pipe diameters ereater than 3 in. 
The downstream tap. located just ahead 
of the flange. connects through the pipe 
wall. by a packed joint. to the hat. which 
limits the use of this orifice to pipe- 
lines that operate under low and mod- 
erate pressures, 
Flow Nozzles 

The flow nozzle. Fig. 13, another form 
of diflerential-pressure device. comprises 
a short cylinder with a flared entrance. 
\ flange on the entrance permits the 
nozzle to be clamped between pipe 
flanges. This flow nozzle is reeommended 
for use where a rugged differential- 
pressure device is required and where 
the expense of a venturi tube is not 
justified. Tt also finds use where orifices 
cannot handle satisfactorily the maxi- 
mum capacity desired. A flow nozzle has 
approximately 60°, greater capacity for 
a given throat. diameter than a_thin- 
plate orifice, 


nezzles are made of bronze. 


steel, Monel and other metals. to suit 
conditions under which they are to 
operate. Nozzles for use in small pipes 
are frequently spun from a single sheet 
while larger nozzles are cast and accu- 
rately machined. They are frequently 
installed in a pipe flange, Fig. 13. with 
the taps made én the pipe as shown. 
Location of the upstream tap varies 
from about) one pipe-diameter away 
from the nozzle into the flange itself. 
The low-pressure tap may be located in 
the flange. or downstream no_ farther 
than the end of the nozzle. Fig. 14 


= 
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Fig. 8—Sharp-edged plate orifice between two pipe flanges. Fig. 9 
Square-edged plate orifice in holder with two pressure 
High-pressure plate orifice in flow unit. Fig. 12——Hat-type plate orifice. 
Flow nozzle between a pair of pipe flanges. Fig. 14—Flow nozzle with pres- 


orifice-plate holder. Fig. 10 
taps. Fig. 11 
Fig. 13 


used as generally as have some others. 
They are used. extensively. however, on 
water systems and other large water-flow 
lines, and where it is important to keep 
the net pressure loss to a minimum. 
With a reasonably steady flow. venturi 
tubes are highly accurate at any pres- 
sure. up to moderate temperatures. and 
at capacities limited only by size of pipe 
in which they are installed. These tubes 
are generally built in two or three sec- 
tions. In the upstream section the high- 
pressure tap is located in’ the short 
cylindrical portion just above the en 


Vite 


Plate orifice in 


sure taps ready for installation between pipe flanges 


shows a flow nozzle designed to be 
bolted between pipe flanges, but with 
both taps in the flange. Where high 
accuracy is required or in pipes less 
than 3 in. in diameter the nozzle may 
be built into a section of pipe. which 
permits all parts to be assembled and 
machined to accurate dimensions before 
being installed. 

Venturi tubes, Fig. 15, form one of 
the best known differential-pressure de- 
vices. but because of cost have not been 


trance cone, ‘The low-pressure tap is in 
the tube throat at the point of smallest 
cross-section. 

Pressure taps are made through an 
nular chambers. known as piezometet 
rings. which communicate with the in 
terior of the tube by small vent holes. 
On the outside. a tapped hole stands 
directly opposite each hole leading 
into the venturi tube, A’ pressure con- 
nection is made to one of these holes 
and the others are plugged to serve a> 
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leanout holes. Venturi tubes are usu- 
ily made of cast iron, cast steel. forged 
-teel, plate steel, or sheet metal, de- 
pending on service requirements, Cor- 
rosive or chemically active liquids may 
handled if venturi tubes are made 
the proper materials. 

What are known as venturi nozzles, 
Fig. 16. are also used, where space is 
oo restricted to use a standard-length 
enturi tube. Head loss through a ven- 
turi nozzle is about double that for a 
-tandard venturi tube, but its initial cost 

less and it requires less space to in- 


y ts ric.16 § 
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They are made in different forms. but a 
common one, Fig. 18. consists of two 
small tubes serewed into a holder. The 
free ends of the tubes are beveled in 
opposite directions so that when they are 
placed in the pipe carrying. the fluid. 
the bevel on one tube faces upstream 
and that of the other downstream. The 
one facing upstream is known as the 
impact tube because it receives the im- 
pact or velocity pressure of flow. The 
tube with the bevel facing downstream 
is known as the static-pressure tube he- 
cause it receives a pressure equal to the 


Fig. 15—Standard venturi tube. Fig. 16—Venturi nozzle. Fig. 17—Venturi nozzle 
without pressure-recovery tube. Fig. 18—Pitot tube. Fig. 19—Short venturi nozzle 
built into a pipe section. Fig. 20—Pressure taps taken from inside and outside of 
%0-deg elbow to measure flow. Fig. 21—Winter-Kennedy taps in waterwheel casing 


to measure flow. Figs. 22 and 23 


stall. These tubes are also used with 
the pressure-recovery or discharge tube 
mitted, Fig. 

ade to suit the pipe connections. Even 


Soth end flanges are 


though the same capacity can be meas- 
ured as with a standard tube, designs 
like Fig. 16 and 17 have a higher pres- 
sure loss, Fig. 19 shows a short venturi 
vzzle built with differential pressure 
laps built into a section of pipe. 
Pitot tubes are used for fluid measure- 
ent. but generally not with meters. 
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Location of Peck taps on waterwheel stay vanes 


static head less the velocity head of the 
fluid. 

Pressure drops across pipe-size Fes 
ducers, valves and elbows have been 
used under certain conditions for flow- 
metering purposes One of the most 
notable applications of elbows was in 
the work done by Wallace Mo Lansford 
at the University of Hlinois. Urbana, 
Ill., and published in Bulletin No, 289. 
Taps were taken from the inside and 
outside bends of the elbows, as in Fig. 


20. As a result of this work the conelu 
sion was reached that the ordinary com 
mereial 90-dege elbow may be used sue- 
cesstully as a measuring device where 
the flow velocity is greater than about 
2 ft pel second. 


Flow to Waterwheels 


For measuring water flow to water- 
wheels. differential pressure taken from 
the back of the seroll case to the speed 
ring has been used, as in Fig. 21. The 
high-pressure tap is at the outer rim of 
the scroll case and the low-pressure at 
the speed ring where the water flows to 
the wheel. This is known as the Win- 
ter-Kennedy method and is used, in the 
Safe Harbor plant of the Safe Harbor 
Water Power Corp, to meter water flow 
to each of the seven 42.500-hp main 
Kaplan turbines and two 2500-hp serv 
ice units operating under 52-ft head. 
Total water flow through the plant is 
also metered, This method was adapted 
to Safe Harbor conditions after exhaust- 
ive studies covering several years of 
work and has proved to be highly 
accurate (see Powrr, October, Novem- 
ber, 1940). 

As a result of being able to meter the 
water to each turbine. station output has 
been inereased about 0.37%. which is 
sufhcient to pay for the metering instal 
lation in a very short time. Small varia 
tion from best operating practice are 
now quickly detected and corrected, 
whereas before the meters were in- 
stalled they might have passed unno- 
ticed. As an example of this, it is now 
possible to keep the losses due to trash 
on the intake rack appreciably below 
what they must have been before in- 
stallation of the metering system, Now 
as soon as a unit shows a drop in oper 
ating efficiency by hourly reading. the 
rack-head losses are checked. After 
cleaning the racks the efficiency always 
returns to the expected level, Other 
sources of small efficiency losses have 


been similarly eliminated. 
Peck Taps in Stay Vanes 


Peck taps are also used for metering 
water to hydraulie turbines. These taps 
are made in the side and the upstream 
face of one of the speed-ring vanes. Figs. 
22 and 23 show these taps in a cross- 
section of one of the vanes and = ap- 
proximate location in the vane is shown 
at 4 in Fig, 21. 

The devices shown give a general pic- 
ture of those used to produce a differen- 
tial pressure for metering flow with 
Meter 
however, may use slightly different de- 


head meters. manufacturers, 
~igns to meet the needs of particular 
meter designs, as determined by prac- 
tical experience and research. 
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Head Meters 


> FLOwMETERS operated from a differ- 
ential-pressure or head device such as 
an orifice or venturi tube are known as 
rate-of-flow meters. They are also 
classified as inferential meters because 
the rate of flew is inferred (indicated ) 
by differential pressure across a_ pri- 
mary device in the flow line. This dis- 
tinguishes them from the positive ot 
quantity meters through which the total 
flow passes and is measured by weight 
or volume. 

All rate-of-flow meters fall into a 
general class. known as head meters. 
and may be divided into mechanically 
and electrically operated groups. 
usually 
have their manometer or secondary ele- 


Mechanically operated types 


ment and indicating, recording and in- 
Elee- 


trically operated types generally have 


tegrating instruments combined. 


the meter body or manometer mounted 
separately from the other devices. First 
we will consider mechanical types. 


Mechanical Types 


The meter body, manometer or sec- 
ondary element deserves particular at- 
Upon 
it depends the accurate measurement 
of the differential pressure and correct 
actuation of the indicating. recording 


tention because it is a basic unit. 


and integrating instruments. 

Fig. 1 shows the general design of a 
meter-body manometer used in a num- 
ber of flowmeters. A large and power- 
ful float F in mercury well W connects 
by a comparatively long lever L to a 
spindle shaft at S, that passes to the 
outside of the well through a low-fric- 
tion bearing and stuffing box, B. Mer- 
cury well # connects to well W, by a 
U-tube U. 


the orifice or other primary element in 


The high-pressure tap from 


the flow line connects to the top of well 
W, and the low-pressure tap to the top 
of float-well W. We have here the 
equivalent of the simple U-tube. as 
shown in Fig. 3 of the previous article. 

It should be remembered that the 
pressure at the high-pressure tap re- 
mains practically constant and that at 
the low-pressure tap decreases as flow 
increases. At zero flow, the pressures 
in the two wells are equal and the 
mercury comes to approximately the 
same level in both, with the float near 
the bottom of well As flow in- 
creases, pressure in well I’, will remain 
practically constant and will decrease 
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in W, causing mercury to flow from VW, 
into Mercury flow from W, to 
will continue until the differential pres- 
sure. plus the pressure in well W, 
equals the pressure in well W,. 

For a decrease in flow. pressure in 
well Wo increases and mercury flows 
into W, until the differential pressure 
and difference in mercury level bal- 
ance. In this way the float. which moves 
up and down with the change in mer- 
cury level, takes a definite position for 
each rate of flow. As the float moves it 
rotates shaft S through part of a revolu- 
tion. Each position of the float, and. 
therefore. the shaft, represents a defi- 
nite rate of flow. 

In Fig. 1 a recording pen connects 


by a link K to an arm A fixed to shait 
S. As the float rises with an increase in 
flow. shaft S will turn clockwise and 
move the lower end of the pen toward 
outer edge of chart. Fig. 1. If flow de- 
creases the float takes a lower position 
with the mercury and the pen is moved 
toward the center of the chart. By add- 
ing a fountain pen to the pen arm and a 
clock mechanism to rotate the chart we 
have a recording flowmeter in its simp- 
lest form. A chart for such a meter 
would be graduated like Fig. 2. 

We might also mount a pointer on a 
shaft in bearings at the center of the 
chart and connect it to shaft S by a 
light chain on suitable sprockets. Then 
the pointer would be moved around the 
surface of the chart or dial as the float 
moved up and down with the mercury. 
We then have an indicating flowmeter 
and the scale of its dial would look 
something like Fig. 3. 

Divisions on the chart and dial are 
small at low flow and large at high 
flow. because, as explained in connec- 


Fig. 1—Cross-section of a flowmeter manometer that does not take the square root of 


the differential pressure. Fig. 2—Recorder charts such as used with the meter body 


Fig. 1. Fig. 3—Flow-indicator dial such as used with the meter body, Fig. 1 
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Pigs. 4. 5—These flowmeter bodies extract the square root of the differential pressure 
and use an evenly divided recorder chart, Fig. 6, and indicator scale Fig. 7 


tion with Fig. 2 in the previous article. 
the differential pressure varies as the 
square of the flow. Because of this. and 
because the mercury wells Wand WF, 
have uniform cross-section, the differ- 
ence In mercury level in the two wells 
at 50 flow. will be four times that at 
25° flow, nine times at 75% flow. and 
sixteen times at 100% flow. This is the 
way the scales are divided in Figs. 2 
and 3, and the seales actually represent 
differential pressure at different rates of 
flow in the pipeline. 


Uniformly Divided Scale 
fo get a uniformly divided scale we 


nust take the square root of the differ- 
ential pressure, as explained in’ the 


previous article. Some flowmeters are 
so constructed that they automatically 
take the square root of the differential 
pressure to give a uniformly divided 
hart or scale as in Figs. 6 and 7. Fig. 


shows the meter body for such a 
meter. It consists of a bell B, known as 

Ledoux bell. sealed in mercury. The 
igh-pressure tap from the orifice or 
ollier primary element in the pipe line 

unects to the meter body at H and 
the low-pressure tap connects to P. 


ar 
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These connections apply the high pres- 
sure inside the bell and the low pres- 
sure outside. 

At no flow the bell is at bottom posi- 
tion. Here it floats in the mercury in 
a position that brings the indicator 
pointer or recorder pen to zero, An in- 
crease in flow will increase the differ- 
ential pressure which, applied under 
As the 


bell rises, its walls are withdrawn from 


the bell, will cause it to rise. 


the mercury until the reduction in 
balances the increase in 
Motion of the 
bell is transmitted through the casing 
by a forked lever L and spindle S to 
operate the indicator pointer, recorder 


buevancy 
differential pressure. 


pen and integrator. As shown by the 
chart. Fig. 6, movement of the pen is 
directly proportional to change in flow. 
as the chart has equal divisions. This 
is made possible by the shape of the 
Ledoux bell. 

In the meter body, Fig. 5, movement 
of float F is made proportional to flow 
by the trumpet-shaped mercury 
chamber B on the left-hand leg of the 
manometer. Segmental level S, con- 
nected to the float by two chains, gives 
straight-line motion from float F to the 


recorder pen or the indicator point. 

The indicating and recording ele- 
ments of flowmeters are calibrated so 
that they indicate or record the rate of 
flow in pounds per hour or cubic feet 
per hour. Steam flowmeters usually 
indicate or record in pounds per hour, 
whereas water and gas are measured in 
cubie feet per hour. 

The values of the scale readings on 
the dial. Figs. 3 and 7, range from 0 
to 10 for simplicity. To get the true 
reading a multiplier is used such as 
100. 1000. 5000. 10.000. If the multi- 
plier is 5000. then when the indicator 
pointer is at 8.2, as in Fig. 3. the rate 
of flow is 8.2 x 5000 11.000 Ib per hr. 
If this rate of flow continued constant 
for one hour, 41,000 Ib of steam would 
flow through the orifice. However. ex 
cept in special cases. flow does not re- 
main constant and the indicator pointer 
or recorder pen is kept moving. 


Flow Integrators 


The integrator totals up the flow and 
records it in pounds or cubic feet. 
There are many ways of doing this but 
an explanation of a typical integrator, 
Fig. 8. will give a general idea of how 
they work. This integrator is driven 
by a litthe synchronous motor. The 
heart-shaped cam connects to the motor 
shaft and rotates with it at 2 rpm. By 
means of a friction clutch between the 
cam and the escape wheel, the motor 
also drives this wheel and the integrat- 
ing counter at constant speed, when the 
pawl does not engage the wheel. 

Now let us see how the pawl is made 
to engage and disengage the pawl 
wheel to integrate the total flow. The 
flow arm is attached at A to the float- 
operated spindle from the meter body. 
The roller arm is pivoted near the left- 
hand end of the flow arm at B, with the 
pawl pivoted near the right-hand end 
of the flow arm at C. In the figure, pawl- 
operating pin P is resting on the pawl 
are D to hold it away from the wheel 

As flow increases the flow arm is ro- 
tated in a counter-clockwise direction 
by the spindle from the meter body. In 
doing this its left-hand end takes a 
lower position and with it the roller 
arm. At its right-hand end the flow 
arm rises and with it the pawl. This 
action moves the top end of the pawl 
arm away from the pawl wheel. Com- 
bination of these two actions moves the 
pawl so far away from the pawl wheel 
at 100°, flow that it cannot engage the 
wheel at any time during a revolution, 
and the integrator registers all the time. 

If we go to zero flow the left-hand 
end of the flow arm and the roller arm 
move upward. The right-hand end of 
the flow arm moves downward so that 
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the pawl engages the pawl wheel. In 
this position pawl arm D has been low- 
ered so far that nowhere in its revolu- 
tien can the cam push the roller arm 
down far enough to cause the pawl- 
operating pin to disengage the pawl 
from the wheel. Thus the integrator 
cannot register. 

Between 0 and 100° flow the pawl 
will engage the wheel for part of each 
half revolution of the cam and be dis- 
engaged for the other part by the action 
of the eam on the roller arm, depending 


upen the rate of flow. 


Integrator Compensators 


Normally fluid meters are designed 
for the average pressure and tempera- 
ture of the fluid to be measured. Small 
fluctuations above or below this average 
compensate one another so that the 
accuracy of the integration is not af- 
fected. 
and temperature varies through wide 


In some cases where pressure 


ranges and for prolonged periods, a 
compensator is recommended to adjust 
the integrator for pressure or temper- 
ature, or both, automatically. 

Several combinations of indicators. 
recorders and integrators have been 
developed to meet special conditions. 
Sometimes it is important to know the 
amount of flow during a certain period. 
By the use of an automatic recording 
planimeter, flow in volume units can be 
recorded along the rim of the recorder 
chart as in Fig. 9. The recorder pen 
charts the rate of flow in the con- 
ventional way. A pen actuated by the 
planimeter draws a circle around the 
outer edge of the chart until a given 
volume has passed through the primary 
device. then the pen makes a short out- 
ward mark and returns to its normal 
position, Every tenth volume recorded 
causes the pen to move inward. thus 
dividing the record into groups of ten. 
If flow for any one hour is wanted the 
divisions on the seale for that hour can 
be counted and = multiplied by the 
volume represented by each division. 

Another combination is recorder 
with an indicator scale. Such a com- 
bination is obtained by adding a fixed 
scale that projects from the outside of 
the recorder toward the center of the 
chart. as in Fig. 10. with an index on 
the pen arm. The index moves with 
the reeording pen and clearly indicates 
the rate of flow. The indicating scale 
can be graduated to read either in the 
same units as the chart or any other 
units desired. 

Other flowmeters operate on a beam- 
balance-seale principle. as in Fig. 11. 
In this design the mercury wells are 


two cylinders C and C, connected at 
At the top 


their bottom by a tube 7. 
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Fig. 8-—One type of integrator used with flowmeters. Fig. 9—Integrator-recorder pen 


records total flow along chart edge. Fig. 10—Combination-recorder-and-indicator pen 


records and indicates in different flow units 


ends the cylinders connect to a beam B 
supported at its center on a knife edge 
to reduce friction to a minimum. 
Cylinder C, connects to the high-pres- 
sure tap and C to the low-pressure tap 
of the primary device in the flow line. 

At zero flow the cylinders are held in 
the position shown by cam weight WV 
connected by a metal ribbon to the top 
of eam A. Under these conditions 
mercury is at the same level in the two 
cylinders. Because of the position of 
the balance more mercury is in cylinder 
C, than in C, 
creases the pressure in cylinder C 


An increase in flow de- 


below that in C, and mercury flows to C 
and causes the balance to swing until a 
new position of equilibrium is reached. 

To hold the tipping of the balance 
directly proportional to the rate of flow, 
its motion is: controlled by cam A, 
which presses against the ribbon sup- 
porting weight W’. Fig. 12, which is in 
A toothed sector 
S transmits deflection of the balance to 


position of 50° flow. 


the indicator pointer, the recorder pen 
and the integrator. 

Figs. 13 and 14 show the operation of 
another flowmeter using the weigh-bal- 
ance principle. The operating element 
in this design consists of a hollow steel 
ring. centered on ball bearings so that 
it can tilt freely about its horizontal 
axis. Its bottom section is filled with 
a sealing fluid. oil for low and mereury 
for high pressure. 

The right-hand end of the ring con- 


nects to the low-pressure tap and _ the 
left-hand end to the high-pressure tap 
by flexible spring tubes. Torque of 
these tubes is counteracted by a com- 
pensating weight at the top of the ring 
which exerts an equal and opposite 
torque. At zero flow a calibrating 
weight W causes the ring to take the 
position, Fig. 13. As flow increases 
through the primary device. pressure 
decreases in the low-pressure end of the 
tube and the difference in pressure 
causes mercury to flow into the low 
pressure end. This causes the ring to 
rotate about its horizontal axis until 
equilibrium is established between the 
mercury levels in the two ends of the 
tube and the calibrating weight. At 
100% flow, the tube turns to the posi- 
tion in Fig. 14. 


Square-Root Cam 


A pointer might be attached to the 
ring, Fig. 13, to indicate on a square- 
root scale, which has small divisions fo! 
low flow and large ones for high flow 
as indicated. In the actual meter, how- 
ever, the pen is connected to the bal 
ance ring by two cams. Figs. 15 and 16 
The left-hand end of the ring cam con 
nects to the center of the ring balance 
while the pen cam is geared to the in- 
dicator pointer. The action of thes: 
two cams extracts the square-root 0! 
the differential pressure gives 
uniform movement to the pointer, as 
shown. The recorder pen and the int 
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zrator also operate from the pen cam. 
Fig. 


neter for water or 


17 shows a diaphragm flow- 
steam. A formed 
louble-conical diaphragm D is held in 
position by two springs in a casing con- 
taining water. A small roller. in the 
end of a crank arm that actuates the 
indicator shaft. rests against the dia- 


phragm. Changes in flow cause the 
differential pressure to change and the 


Each 


represents a 


diaphragm moves. position of 
definite 
rate of flow and the meter is actuated 
accordingly. 


diaphragm 


the 


Several flowmeters have been de- 
signed that eliminate the manometer 
stuffing box. One of these—a water- 
flow indicator—is shown in Fig. 18. 
Differential taps from 
side of an orifice plate in the line con- 
nect to a pair of air traps 4 in the indi- 


cator body. These air traps prevent 


pressure each 


water from entering the indicator and 
act as sediment chambers. From the ait 


Figs. 11, 12 


traps. passages in the meter body con- 
nect to two phosphor-bronze bellows 
B. The outer ends of these bellows 
connect rigidly to the meter body and 
their inner ends connect together and 
through a linkage to the indicator 
pointer P. As flow increases or 
creases the change in differential pres- 


de- 


sure causes the bellows to expand or 
contract and move the pointer across 
the scale in proportion to the rate of 
How through the pipeline. 


Magnetic Operation 

Fig. 19 shows an indicating. record- 
ing and integrating flowmeter in which 
the connection between the inside and 
outside of the manometer is made mag- 
A rod R supported from its 
upper end by a spiral spring connects 
to a mercury container C at its lower 


netically. 


end to form the moving ‘element of the 
A fixed bell B. shaped to 


cause movement of the mercury con- 


manometer. 


tainer in proportion to the square root 
of the differential 
lower end sealed in the mereury. 

A bar magnet VW between the red and 


pressure. its 


spring is made of high-quality magnetic 
steel with a soft-iron disk polepiece P. 
The spring and transmission magnet 
are inclosed in a non-magnetic stainless- 
steel tube. The external indicating and 
recording mechanism carries a pair of 


M. 


tracted to the polepiece of the internal 


follower magnets which are at- 


magnet so as to follow its movement. 
The tap the 
primary device connects to the space 


high-pressure from 


surrounding the bell and the low-pres- 


sure to its inside space. As flow in- 
creases. pressure inside the bell de 
creases and the higher pressure on. its 
outside causes the mercury containet 
to rise. The mercury level inside the 


bell also rises above that on the out- 


side. This movement continues until 
the decreased tension in’ the spring 


Flowmeter which operates on the principle of a weigh-balance scale. Figs. 13. 14—Prineiple of the ring-balanee type 


of flowmeter. Figs. 15, 16—How cams extract the square root of the ring movement, Figs. 13, 14. to give a uniform seale as on 


the right. Fig. 17- 


Cross-section through a diaphragm flowmeter. Fig. 18 
meter. Fig. 19—Connection between the inside and outside of the manometer is made magnetically 


Metal bellows form the 


actuating elements in this flow- 
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combined with the change in mercury 
level is sufficient to counterbalance the 
change in differential pressure. 

The bell is so shaped internally that 
the movement of the mercury container 
is directly proportional to the flow. As 
the magnet at the top of the mercury 
container rod moves up or down with 
changes of flow the external magnets 
follow and actuate the indicating, re- 
cording and integrating devices. 

In Figs. 20 and 21 a magnetic clutch 
transmits movement of the manometer 
float to the flow indicator, recorder and 
integrator. Fig. 20 shows a cross-sec- 


tion through the manometer. Changes 


g 


Cross-sections through the magnetic drive used in one flowmeter. 
22 Electrical flowmeter that combines a weigh beam with a flyball speed governor. 


tem is supported from a yoke Y, Fig. 
20, on a shaft mounted on two ball 
bearings and _ statically balanced by 
three adjustable counter-weights. The 
shaft projects into the meter case where 
a pinion P actuates the indicator re- 
In Fig. 21 the 
north and south poles of the rotor are 
opposite south and north poles of the 
external magnetic yoke and therefore 
locked to them. Then, as the float 
moves up or down and turns the rotor 
magnet R, magnets M keep in step with 
it and transmit the float movement to 
the meter mechanism. 


corder and integrator. 


Most flowmeters classified as electri- 


( 


Fig. 


Figs. 23, 24—Principle of the inductance bridge used in the meter. Fig. 25 


in differential pressure due to changes 
level to 
change and position float A, which con- 


in flow cause the mercury 
nects by a stainless-steel ladder ehain 


to a 


sheave C on the meter-actuating 
shatt. 
ings and has mounted on it a magnetic 
rotor R, 
stainless-steel mercury-filled container. 


\ slight 


maintained in the float chain by a light 


This shaft is supported in  bear- 
Both are in a non-magnetic 


constant tension is always 
spiral spring around the float shaft. 
Outside the stainless-steel casing and 
opposite magnetic retor R are two mag- 
nets VW supported in a soft-iron yoke. as 
n Fig. 21. This external magnetic sys- 
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cal are combinations of electrical and 
mechanical designs. The meter in Fig. 
22 comprises a mercury U-tube on a 
beam, balanced on a knife edge. One 
end of the beam carries a permanent 
magnet J between the poles of which is 
one end of a mercury switch containing 
a piece of soft steel. From near the 
knife edge the beam connects by a rod 
to a flyball system driven by an electric 
motor that is also geared to a cyclo- 
meter counter integrator. 

At zero flow the mereury in the two 
manometer legs stands at the same level 
and the Under 
these conditions the magnetic switch is 


beam is in balance. 


open and the motor stopped, indicating 
no flow. As flow increases, mercury 
flows from the right-hand to the left- 
hand manometer leg, causing the right- 
hand end of the beam to rise and close 
the magnetic switch. As the motor 
speed increases the flyballs move out- 
ward and put a downward pull on the 
beam that opposes the unbalance of the 
mercury in the manometer. and tends 
to open the magnetic switch. 

The differential pressure that unbal- 
ances the mercury in the manometer 
varies as the square of the flow. Like- 
wise, the force developed by the flyballs 
varies as the square of their 
Consequently these two forces cancel 
each other and the magnetic switch 
opens and closes at a rate that will 
drive the motor at a speed directly pro- 
portional to flow. 

By properly gearing a counter to the 
motor, flow in the pipe can be inte- 
grated directly. To operate the ind® 
cator and recorder, potential is used 
from an electrical tachometer driven by 
the flyballs. 
quired at a distant point. such as on the 
indicator and electric 
counter is added. This counter is oper- 


speed. 


When an integrator is re- 
recorder. an 


ated from contacts that are opened and 
closed directly by the integration shaft. 


Inductance Bridge 


The inductance-bridge principle is 
used in two makes of flowmeters but is 
applied in different ways. In one 
make, two coils are connected into an 
alternating-current circuit, as in Fig. 23, 
forming what is known as an induct- 
ance bridge. If an iron core is centered 
in each coil, current will flow in the two 
outside wires only, because conditions 
in each half of the coils are the same. 

Moving the core in the left-hand coil 
above the center of the coil, Fig. 24. 
will increase the inductance in the top 
half of the coil and decrease it in the 
lower half. Consequently, more cur- 
rent will tend to flow in the bottom half 
than in the top half. 
of the current 


As a result, some 
in the bottom half of 
coil L flows through the center con- 
nection to the top half of the coil R. 
The top half of coil R now has more 
current flowing in it than the bottom 
half and exerts a greater pull on the 
This 
pull will continue until the core is 
lifted into the same position in coil R 
as in coil L. When this occurs induct- 
ance in the top half of each coil is the 
same, bottom halves, 
putting the system in balance and cur- 
rent flows only in the outside 
nections to the coils, as in Fig. 23. From 


iron core than the bottom half. 


likewise in the 
con- 


the foregoing it is evident that as the 
core is moved up or down in coil L the 
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Fig. 25—Meter body and indicator of flowmeter operating on inductance-bridge principle. Fig. 26—Diagram of flowmeter that 


core in coil R will tend to take a similar 
position. 

Fig. 25 shows the manometer and in- 
dicator of a flowmeter that operates on 
the principle of Figs. 23 and 24. As 
flow changes, mercury level in the 
manometer legs changes to position the 
core in coil L and the core in coil R 
follows to position the pointer on the 
indicator. A recorder or an integrator 
can also be operated from coil R. 


Galvanometer Actuation 

Fig. 27 shows another arrangement 
of an inductance bridge. Power con- 
nections are made to the center of the 
coils instead of to the ends, Figs. 23 
and 24. 
will increase the inductance in its top 
half, and reduce it in the bottom half; 


Moving the core up in coil L 


onsequently more current will flow in 
he bottom half of the coils than in the 
top half. This will exert a pull on the 
core in coil R to pull it down as far 
elow the center of the coil as the core 
When 


iis occurs the system is again in bal- 


above the center of coil L. 


ance and equal current flows in the two 
lves of each coil. 
lr 


tig. 27, the pull on the core of the coil 


the meter using the connection, 


~ not depended upon to position the 
dicator pointer or recorder pen or 
‘uate the integrator. This is done by 
OWER @ Februar 
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operates on the inductance-bridge principle. Fig. 27. Fig. 28 


a continuously running synchronous 
motor through a mechanism actuated 
by a sensitive galvanometer. Using a 
motor to position the indicator and 
recorder insures equal power to actuate 
the meter throughout its range. 

Fig. 26 shows the galvanometer con- 
nected into the circuit. As long as the 
circuits are balanced no current flows 
through the movable coil of the gal- 
vanometer, and its pointer (boom) re- 
mains at zero. A change in flow causes 
a change in the position of the core in 
coil L, which, as previously explained. 
causes an electrical unbalance and cur- 
rent flows through the galvanometet 
Deflection of 


the pointer brings into operation a me- 


coil to deflect its pointer. 


chanism to position the indicator and 
recorder, When these have been ad- 
justed accurately for the flow. the core 
in coil R, which is connected to the 
meter pointer or pen, will have been 
brought to a position to again balance 
the inductance bridge. The galvanome- 
ter needle has by this time come to 
zero to stop further movement of the 
indicator recorder. 


Electric Flowmeter 
Fig. 28 is the meter body of what may 
be called a strictly electric flowmeter. 
The high-pressure tap connects to the 
bottom of an oil seal connected to the 


Body of flowmeter in which all operations are electrical 


high-pressure mereury chamber. The 
low-pressure connection leads to the 
bottom of an oil chamber that contains 
the low-pressure leg of the mercury 
U-tube and the contact chamber. 

In the contact chamber the resistance 
element, or seale as it is called, is made 
up of a series of rods connected to 
individual resistances. These rods are 
graded in length, to follow the law ot 
squares, so that as each successive rod 
makes contact with the mercury, as flow 
increases, it Causes an equal amount of 
flow to be recorded by the reading in- 
With this type of meter the 


indicator and recorder are what amount 


struments. 


to a simple indicating and recording 
wattmeter, respectively, and the inte 
erator is a watthour meter all suitably 
connected into an alternating-current 
circuit to actuate them, 


Shunt Meter 
32 shows a shunt-type head 
meter arranged with flanged connection 
Differential 


pressure across an orifice O causes part 


directly into the flow line. 


of the flow to go up through the turbine 
rotor T in the shunt circuit as indicated 
by the arrows. The turbine shaft con- 
nects to a damping fan F and a redue- 
tion gear in a water chamber. A mag- 
netic drive D connects the turbine shaft 
to the integrator. Action of the damp 
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Fig. 29—Single-chamber manometer for operating a flowmeter on low-pressure lines. 
Fig. 30—In this low-pressure manometer the movable bell is supported from a spring. 


Fig. 31—Low-pressure manometer extracts the square root of the differential pressure 


to give an evenly divided recorder chart and indicator seale. Fig. 32—Cross-section 
through a shunt flowmeter in which part of the flow operates the meter 


ing fan F causes the turbine to run at 
a speed proportional to flow. This 
meter integrates only; if a recorder on 
indicator is to be operated it is con- 
nected to pressure taps on each side of 


the orifice. 
Low-Pressure Meters 


When pressures are low. such as in 
gas lines. the differential pressure may 
be insufficient to operate the mete 
bodies previously described. On me- 
dium- and high-pressure lines differ- 
ential pressures across the primary de- 
vice may equal 50 to 200 in. of water 
Whereas on low-pressure gas lines. 
maximum differential pressure is within 
the range of 1 to 10 in. of water. For 
such conditions, instead of using a 
meter bedy like Fig. 1. the single- 
chamber design. Fig. 29. may be used 


A bell float, Bo sealed in mereury. con 
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nects by adjustable lever L to shaft S 
that actuates the indicator, recorder and 
integrator, as in Fig. 1. The high-pres- 
sure differential tap connects under the 
bell and the low-pressure tap above. As 
the differential pressure changes with 
flow the bell moves up or down accord- 
ingly to actuate the indicating or re- 
cording devices. 

In the low-pressure meter, Fig. 30, 
the bell is also sealed in mercury, but 
ix supported from a calibration spring 
(. The low-pressure tap connects to 
the under side of the bell and the high- 
As flow 


creases or decreases the bell moves 


pressure to the outside. 


down or up and rotates shaft S to posi- 
tion the indicator pointer or recorde: 
pen through lever L. 

A meter body for low pressures. 
which is a modification of the design in 
Figs. 6 and 7 is shown in Fig. 31. In 


this unit the operating parts consist o 
a large straight-walled bell B, sealed i: 
oil, to which is attached the forked 
lever L for actuating the indicator and 
recorder, A specially shaped displac: 
D hangs from the top of the bell and 
floats in mercury well VW. The high 
pressure tap connects to the inside 0! 
the bell through the column supporting 
the mercury well. Low pressure is aj 
plied outside the bell. 

A change in differential pressur. 
causes bell B to move up or down to 4 
position where the change in buoyane: 
due to the position of displacer D in th: 
mercury balances the change in differ 
ential pressure. Movement of bell & 
because of the special shape of the di- 
placer, is proportional to the rate ot 
flow, as in Figs. 6 and 7. 


Duplex Metering 


Where flow rates vary widely and 
high accuracy is essential at both low 
and high flows. such as on natural-ga- 
applications, a duplex metering instal 
lation is sometimes used. One of the 
meters is suitable for minimum aver 
age flow and the other has a differentia! 
range sufficient to measure maximum 
flow. Both meters connect to the sam: 
differential pressure taps. and record 
the flow until the differential pressur: 
exceeds the limit of the low-reading 
flowmeter. At that time the low-flow 
pen remains outside the chart scale and 
the record continues on the high-range 
chart. For low flow. readings of th: 
low-range meter are used and for high 
flows the high-range records apply. 

For installations where the flow at 
certain periods or seasons is greate! 
than at others. a meter with two high 
pressure chambers is used. When both 
are in use the maximum differential 
range is 20 in. When only the highet 
pressure one is in use, its maximum 
differential-pressure range is 100 in. 
Either two different charts or one chart 
may be used to record low and _ high 
flow. When one chart is used for both. 
two different multipliers must be ap- 
plied to calculate the rate of flow. 

Two flow meters (dual meters) com 
bined into one casing and recording 0! 
the same chart, solve the problem o! 
related flow records. This combination 
is often used when a change in rate o! 
flow of one fluid requires a change 
rate of flow of another. The relatior 
that one bears to the other is mor 
easily observed if both flows are re- 
corded on the same chart. 

Other constructions and = arrange- 
ments of head flowmeters are availabl: 
but those shown give a good genera 
idea of their construction. operatio: 
and method of application. 
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Area Meters 


> FLow oF FLUIDs that are dirty, like 
boiler blowdown or that have a high 
viscosity, like heavy oil or tar, is diffi- 
cult to measure with head meters. 
Dirty liquids tend to foul orifice plates 
er nozzles and clog pressure connec- 
tions to meter bodies. Tar and heavy 
vil must be heated to flow freely and 
if metered with head 
quire special heating arrangements to 


meters re- 


prevent the liquid congealing on orifice 
plates and in pressure connections. 
Volatile and corrosive fluids are also 
dificult to meter accurately. For such 
applications. as well as for more easily 
measured fluids, what are known as 
area meters are frequently used. 
These meters connect directly into 
the line and take the total flow through 
them. In them a valve or piston is 
lifted by the flow to vary the area of 
an orifice. The area of the orifice is 
a measure of the flow, hence the name. 
These meters are simple in construc- 


Fig. 1—Position of tapered plug P is a measure of flow through this meter. Fi; 
This meter was developed to measure hot blowdown water from boilers. Fig 
lntended chiefly for air lines, this meter indicates flow only. Fig. 4 
operates on the inductance-bridge principle. 


tion and some of them are inexpensive. 
They thus find use where a low-cost 
indicating and, in some cases, record- 
ing meter is needed. on air and other 
lines, 

A cross-section through one area 
meter used extensively on steam lines 
is shown in Fig. 1. At zero flow, a 
tapered plug P closes an orifice O as 
shown. As flow increases the plug is 
lifted to a position proportional to the 
volume passing through the meter. A 
dashpot D connected to the bottom of 
the plug prevents it from overtraveling 
if a sudden change in flow occurs. The 
plug moves up or down on a guide rod 
R. Lever L connects to the indicator 
and recorder at 
plug P. 

The flow indicator, Fig. 2. 


A and is positioned by 


was de- 
veloped to indicate accurately the flow 
of hot. dirty, blowdown from = steam 
boilers. It is also used to meter con- 


densate. light oils. gasoline. milk. chem- 


g. 2 


Electrical meter 
Fig. 5—A rotating float in a glass tube 


gives a direct measure of flow through this meter 
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icals and other fluids. Flow enters the 
indicator below plunger P and _ forees 
it up off its seat and exposes slots in 
the plunger through which the liquid 
flows to the discharge side of the indi 
cator. An increase in flow will increase 
the lift of the plunger to expose a 
greater area of slots. At the top of 
the plunger rod a dashpot D with a 
loose-fitting piston tends to dampen out 
rapid pulsations. One end of an arm 
A, fixed on the indicator shaft, rests 
on the top end of the plunger red and 
transmits its vertical motion to the 
indicator pointer. 

The area meter, Fig. 4, is electrical 
and operates on the same principle as 
the head meter, Fig. 25. page 79. Flow 
through — the 
weighted piston P to uncover an orifice 


meter body positions 


in sleeve S. The iron core A in coil 
C connects to piston P by a non-mag- 
netic rod. As the piston moves up ot 
down in sleeve S, in proportion to flow. 
it positions the core in coil C. From 
here. operation of the indicating. re- 
cording and integrating instruments is 


the same as in Fig, 25, page 79. 


fir-Flow Indicator 


The meter, Fig. 3, is intended chietly 
for air lines and indicates rate of flow 
only. Air is admitted under piston P 
which moves up or down as flow in 
creases or decreases, to increase or de 
crease the number of orifices O un 
Bottom 
of piston P connects to a dashpot D 


covered in the cylinder wall. 


to prevent overtravel or sudden change 
in flow. An indicating rod R extends 
up from the top of the piston inte a 
glass tube T with a scale graduated in 
cubic feet of air flow per minute. At 
zero flow the top end of red R is at 
zero on the scale and moves upward 
with increased flow. 

The area meter, Fig. 5, consists of 
a vertical glass tube T having a tapered 
bore, with the small end down, and a 
top-shaped float R inside the tube 
held in suspension by the upward flow 
of liquid or gas. Being free, the float 
is caused to rotate by means of slots 
cut in its head against which the 
floats in the 


Space between 


current impinges, and 
center of the stream. 
the float and tube increases as the float 
is carried upward by increasing flow 
Position of the float is in direet rela 
tion to rate of flow. therefore the scale 
is equally divided. as in Fig. 5. 

Head meters deseribed in the previ 
ous article operate with a constant- 
area orifice and differential head in 
creases with flow. whereas in area 
meters, differential head remains prac 
tically constant and orifice area varies 


with flow 


Quantity Meters 


P ANOTHER LARGE GROUP of meters in- 
cludes those that measure flow volume 
directly. These are classed as quantity 
or volume meters and are represented 
by the water and gas meters found in 
homes and industry. In all designs the 
integrating device is driven directly 
from the metering element. Indicating 
and recording devices can be attached 
to these meters but they are seldom 
used except in special applications. This 
is in contrast to the head and area 
meters considered in the previous arti- 
cles in which indicating and recording 
is a primary operation and integration 
a secondary one. 

Quantity meters connect directly into 
the line, as in Fig. 1, and are therefore 
limited as to temperature of the liquid 
Many of 


these meters are suited for handling cold 


or gas that they can handle. 


water only, some can handle hot liquids 
and others cold gas. Where high-tem- 
perature gas and liquids must be me- 
tered the answer to the problem is gen- 
With these the 
metering elements can be isolated from 
the high only the 
primary element piaced in the flow line. 


erally a head meter. 


temperature and 


Current Meters 


Quantity or volume meters may be 
divided into two general classes: posi- 
tive-displacement and current types. the 
latter also as velocity. turbine or in- 
ferential meters. Of the two classes, 
current meters are the most simple in 
their operation and will be considered 
first. In all current meters the driving 
medium is some form of impeller placed 
in the flow line. Since the torque de- 
veloped by an impeller varies as the 
rate of flew cubed. at low flows it 
becomes extremely weak. For this rea- 
son, current meters generally should 
net be used on lines where the flow 
will be light for long periods. 

Current meters are well suited to 
large flows and are used where periodic 
or continual high rates of flew occur. 
Where high and low flow rates occur in 
the same line. a large current meter is 
combined with a small positive-displace- 
ment unit. Up to a certain rate of flow 
the liquid passes through the positive- 
displacement meter. When this limit is 
exceeded. the current meter automatic- 
ally comes into service. Such arrange- 
ments are known as compound meters. 
Fig. 2 shows one tvpe of current meter 
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that is built in line sizes of from 1.5 to 
20 in. and for maximum flows of 100 to 
25.000 gpm. respectively. The impeller 
in this meter is two helical gear wheels, 
G. one left hand and the other right 
hand, mounted on a vertical spindle 
and carried on an agate bearing B. 
The impellers, molded of hard rub- 
ber, have hollow. water-tight chambers. 
Their weight, plus that of the phosphor- 
shaft 
mounted, only slightly exceeds that of 


bronze upon which they are 
the water they displace. Therefore they 
practically float in still water. Since 
flow is up through the bottom impeller 
and down through the top one, they are 
hydraulically 
practically no weight on bearing B. 


balanced. and there is 

Cast-bronze cages C protect the im- 
pellers from damage by foreign matter 
that might get into the flow line. The 


Fig. 1—Positive-displacement water meter connected directly into the pipeline. Fiz. 
2—Cross-section through double-gear current meter. Fig. 3—Round register. Fig. + 

Straight register. 
Fig. 6 


incoming water divides into two equa! 
streams flowing through both impeller: 
These streams react upon each othe: 
radiate in all directions and pass out 

a right angle to the line of impact 
through ports in the bronze housing // 
to the large chamber just back of the 
meter outlet. 

At its top end. the impeller’s phios- 
phor-bronze shaft connects to a gear 
train 7 that is enclesed in oil to protect 
it from corrosion and foreign matter 
and to minimize friction and wear. The 
output shaft of the gear train connects 
to the register in tne top of the meter. 
This register may be round reading. 
Fig. 3, or straight, Fig. 4. Either one 
has a range of 6 to 100,000 cu it. 
Special registers that show gallons per 
minute or any other unit of volume 
desired are obtainable. 


Range of Registers 
Registers are also made with as many 
as eight round or straight readings on 
them for a range of 0 to 10.000.000 
cu ft. 
scale is placed around the outside of 
the register, with a long pointer driven 


On some registers the one-foot 


Fig. 5—Current meter for measuring large quantities of water. 
Saddle current meter installed in large pipeline 
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Fig. 7—A nutating disk H is the impeller of this positive-displacement meter. Figs. 


8, 9-Nutating disk H in two positions. Fig. 10—Rotor of this positive-displacement 
meter is like that of a screw pump. Fig. 11—Measuring drum of a meter for measur- 
ing condensate returns from steam-heating mains 


from the center of the register. This 
dial is used for testing the meter, 
checking for leaks after the meter is 
installed and to determine if the meter 
is registering on low flows. 


Veasuring Large Volumes 


Fig. 5 shows another design of cur- 
rent meter for measuring large volumes 
of water such as main supply lines on 
systems supplying factories or other 
industrial and commercial services, 
without retardation of flow or percept- 
ible reduction of the effective head or 
pressure. The propeller, which is a 
vertical cylinder with thin helical vanes 
molded on its surface, is made of hard 
tubber of about the same specific grav- 
ity as water, and is supported on a 
Monel-metal shaft, operating on a jew- 
eled bearing. 

lhe arrows indicate direction of flow, 
which is first through a strainer S, 
then down through the measuring 
chamber C, where it contacts the vanes 
on the impeller and causes it to rotate 
in direct proportion to the volume of 
Water passing through. A device at the 
bottom end of the impeller practically 
eliminates the downward thrust of the 


Water on the vanes, thus relieving the 


Sottom bearing of practically all load. 
The current meter. Fig. 6. is called 
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a “saddle” unit. In some cases these 
meters are bolted directly by a saddle 
to the pipe line, as in the figure. In 
other designs they are built into a sec- 
tion of pipe and connected to the flow 
line by flanged or other types of pipe 
ends. The impeller, which has a diame- 
ter equal to 0.8 of the diameter of the 
pipe in which it works, is made of an 
aluminum alloy or Bakelite. It has six 
blades and its shaft is supported in two 
stainless-steel ball bearings. A worm 
on the impeller shaf: meshes into a gear 
wheel on a vertical shaft that drives the 
register. Because the impeller traverses 
nearly the entire cross-section of the 
pipe it will rotate in the stream in 
direct ratio to the volume of flow. 


Positive-Displacement Meters 


Positive-displacement meters usually 
measure fluid or gas in some kind of a 
chamber having a given volume. Of the 
several types that have been developed 
the nutating-disk type is one of the 
oldest and most widely used. The im- 
peller in this meter is a hard rubber 
disk H, Fig. 7. Through one side of 
this disk a vertical diaphragm D acts 
as the division between the meter in- 
take A and discharge B. At the back 
of the disk an anti-friction bearing 
roller R. supported in the disk, takes 


the thrust. This roller runs in a slot cut 
in the inside of the measuring chamber 
and therefore holds the disk in proper 
alignment. 

Fig. 8 shows a cross-section through 
a nutating-disk meter with its parts let- 
tered as in Fig. 7. The disk H is sup- 
ported on a hard-rubber ball between 
two flat cones C and C, and its shaft S 
rests against the frustrum of a cone C,. 
On the right, the disk contacts cone C, 
and on the left it rests up against cone 
C. In this position the disk divides its 
chamber into an intake compartment 
under the right-hand side of the disk, 
looking at the intake, and into a dis- 
charge compartment above the disk on 
the discharge side. 


Nutating-Disk Operation 

If a valve is opened on the discharge 
side of the meter, pressure will drop 
above the disk. The higher pressure of 
the incoming water under the back side 
of the disk will lift its right-hand side 
and move it to the position, rig. 9. In 
doing this shaft S moves around behind 
cone C, to the position shown. The space 
above disk H has now become the in- 
take compartment and the space below 
the disk the discharge. Excess intake 
pressure above the disk pushes it down 
and in the next half cvele of operation 
will cause it to take the position in 
Fig. 8 From this it is seen that the 
difference in pressure on the intake and 
discharge of the meter causes the disk 
to wobble or nutate so that shaft S 
rotates about cone C,. In so doing water 
is trapped, first on one side and then 
on the other side of the disk and is 
forced out by the difference in pressure 
between the intake and discharge side 
of the meter. If only a small amount of 
water is taken from the discharge side 
the disk moves slowly; if a large amount 
of water flows the disk moves faster. 
When the discharge is closed the disk 
comes to rest. As shaft S moves around 
cone C. it drives an arm which through 
its vertical shaft drives the register R 
through the intermediate gear train G. 

The positive-displacement meter, Fig. 
10, is built on the principle of a well- 
known screw pump. The metering ele- 
ment consists of three vulcanized hard- 
rubber screws S, that mesh with each 
other and fit into the bore of a non- 
corrosive nickel-bronze casing with 
close clearance. These screws are called 
rotors and their surrounding casing the 
measuring chamber. In Fig. 10 water 
enters the measuring chamber from the 
bottom and as it flows upward the rotors 
are turned, This operation is just the 
reverse of what happens when the rotors 
are driven in a pump. The threads of 
the rotors act as a continuous piston, 
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which always move forward. The cen- 
ter rotor, known as the power rotor. 
drives the register R through an oil- 
enclosed gear train G. The two side 
rotors are known as idlers, do nothing 
but serve as seals for the power rotor. 

Fig. 11 shows the measuring drum of 
a meter intended for measuring con- 
densate from steam-heating lines. A- 
the condensate flows in at the center 
of the drum and fills the bottom com- 
partments. the center of gravity of the 
drum shifts and causes it to rotate 
clockwise and drive the register. In Fig. 
1] compartment 1 is full and overflow- 
ing at O. Compartment 2 has filled and 
is overflowing into No, 3. As compart- 
ment No. 3 fills, the drum will continue 
to turn clockwise, No. 1 will empty, and 
No. 4 will begin to fill. In this way a 
given volume of condensate is dis- 
charged by each compartment. This 
type of meter cannot be used on a 
pressure line because all the compart- 
ments in the drum would fill and the 
meter become inoperative. 


Float-Operated Meter 


The positive-displacement oil meter. 
Fig. 12, is float-operated. Oil comes into 
the meter at A through a strainer S and 
inlet valve V and is discharged at D 
through outlet valve V, As the meter- 
ing chamber fills and empties. float F 
moves up and down on rod R. When 
the metering chamber is full the float 
is in the position shown and has oper- 
ated the toggle mechanism to close inlet 
valve V and open outlet valve V,. When 
a predetermined volume of oil flows 
from the metering chamber the float is 
at its lowest position and by its weight 
operates the toggle mechanism to close 
outlet valve V, and open inlet valve V. 
Movement of the float rod with the 
valve-operating mechanism moves lever 
L up and down to operate the register 
and record the volume of oil passing 
through the meter. 


Bellows Gas Meter 


Fig. 13 shows the old positive-dis- 
placement bellows gas meter. This 
meter. which is sealed in a gas-tight 
tin container, operates on the principle 
of a slide-valve engine and what are 
the equivalent of two slide valves are 
shown at D and D,. The two bellows B 
and B, are separated from each other 
by-a partition 4 so that each bellows 
operates as an individual unit in a 
compartment by itself. Each bellows 
connects by a bracket to what is called 
a flag F on a post P that is rotated 
through an are by the bellows B as it 
expands and contracts with inflow and 
uutflow of the gas. 

Gas is admitted alternately by the D 
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valves to the outside and the inside ot 
the bellows. When valve D is admit- 
ting gas to the inside of bellows B 
valye D, admits gas to outside of B.. 
The valves are also in a position to 
let gas flow from outside of bellows B 
and inside of B, into the service line. 
When a valve is opened in the service 
line its pressure drops and the higher 
pressure from the main inside bellows 
B expands it outward and forces the 
gas on its outside into the service line. 
The reverse of this takes place in bel- 
lows B,. At the end of this operation 
bellows B is full of gas likewise the 
space outside B, When the D valves 
reverse, this gas is admitted to the 
service line. Each time the bellows fill 
and empty, a measured quantity of 
gas is supplied to the service line from 
the meter and recorded on the register. 

When it is necessary to meter large 
volumes of water through a line at one 
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time and small volumes at others. cosy 
pound meters may be used. There a 
several of these. but the one shown 
Fig. 14 gives the general details. Two 
meters. a small-capacity one 4 lik: 
Fig. 8. and a large capacity unit £ 
like Fig. 5. are combined in a singh 
casing with an automatic valve |. 
At low flows valve V is closed. ay in 
the figure. and all flow is through th: 
small meter as indicated. 

When a large draft of water is taken 
from the line, pressure above valve | 
drops so that line pressure below itt: 
the valve until it seats at S. This stops 
the flow through the small meter and 
all flow is down through meter B and 
up through valve V. When flow stops 
or is reduced to a low value. valve | 
drops on its lower seat and meter 4 
is again in service. The sum of the 
readings of the two meters gives the 
total flow through the pipeline. 


Fig. 12—Float-operated. positive-displacement oil meter. Fig. 13—Positive-displace 


ment bellows gas meter. Fig. 14—Compound meter combines a large-eapacity eurren! 
meter for high flows with a nutating-disk. positive-displacement meter for low fow> 
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\\ LIRS ARE GENERALLY USED for meas- 
iring flow in some form of open chan- 
nel. particularly where the flow eannot 
he conveniently passed through an 
itice. nozzle or venturi tube. A’ weir 
, «fleet is a dam over which the liquid 

be measured, usually water. flows. 
Weirs may be classified as rectangular, 
\ or triangular. trapezoidal, parabolic, 
iyperbolic, eyeloidal. circular, ete. The 

-- commonly used forms are the reet- 
anvular and triangular. 

\ rectangular weir may be either sup- 
pressed. Fig. 2, or contracted, Fig. 3. 
In Fig. 2 the weir extends across the 


full width of the flume box in which it 
is installed. Where the bottom of the 
discharge comes out over the crest it is 
suppressed upward, but the sides of the 
-tream are parallel to the sides of the 
weir box. In Fig. 3 the weir is narrower 
than the flume box and all its upstream 


Fig. |—Meter connected to V-notch weir. Figs. 2. 3—Rectangular-type weirs. Fig. 4— 
Parabolic weir notch, Fig. 5—Parshall venturi flume. 


eirs and Weir Meters 


edges are sharp to insure line contact. 

Fig. 6 shows a cross-section through 
a weir. The height H of the water level 
in the flume above the crest of the weir 
is measured by a hiook gage. This dis- 
tance is known as the head on the weir 
and is measured behind the point where 
the water begins to accelerate to go over 
the weir. Knowing the width of the 
weir, and the head on it. the flow over 
it can be ealeulated by a formula. As 
the head on the weir increases. the 
velocity and cross-sectional area of the 
discharge increases. For that reason 


showing how liquid level is measured with hook gage 
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Fig. 6—Cross-section of weir 


weir meters which we will consider are 
also known as head-area meters. 

The V-notch or triangular weir is one 
of the best known, from its use in feed- 
water measurements. Fig. 1 shows the 
general arrangement of one V-notch 
meter. The float in a stilling well out- 
side the weir flume rises or falls with 
a change in flow. Motion of the float 
is transmitted by a rod to a fiow indi- 
cator pointer, which is moved over a 
scale, S, to show the rate of flow through 
the weir notch. A rack. B, on the float 
rod meshes into a pinion, P, to turn a 
drum cam, C. The recording pen R is 
supported on a shatt D. A pin in arm 
A, fixed to shaft D, rides in the spiral 
groove of cam C. As the cam is rotated 
by the movement of the float the pen 
travels across the chart to record the 
rate of flow. An integrator can also be 
added to record the total flow through 
the V-notch. 

The V-notch through which flow is 
measured may have an angle as small as 
30 deg for small-capacity meters and 
as high as 90 deg for large-capacity 
meters. 


Quality of Liquid 

While it is preferable to have the 
liquid clean when it is passing through 
weir meters, liquid carrying consider- 
able quantities of suspended matter can 
be accurately metered provided that it 
does not carry sticks or other objects 
that would lodge on the weir. A para- 
bolic weir notch is shaped like Fig. 4. 
A feature of this netch is that the flow 
through it is directly proportional to 
the head, whereas over a V-notch. flow 
varies as the 2.5 power of the head. 

The Parshall venturi flume, Fig. 5, 
which may be considered a form of weir, 
is used extensively for measuring flow 
through open channels, such as water 
for irrigation, white water 
mills, and sewage. The flume consists 
of a converging entrance section and a 
diverging outlet section joined by a 
threat, all with vertical walls. 

Head on the converging section is 
measured by a pipe connection placed 
flush with the inside wall and at the 
floor level of the section. This pipe, 
which should be 1-in. size for clean and 
2-in. for dirty liquids, connects to a 
well in which a float rides. The float 
connects to the metering device which 
changes its movement into flow units. 
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Head-Meter Installation 


P WHEN INSTALLING HEAD METERS 
many factors must be considered to 
insure accuracy. Manufacturers pro- 
vide complete instructions on how to 
install their equipment in service. These 
should be carefully studied before at- 
tempting to install a meter. In the 
following a general outline will be 
siven of the factors to be considered. 

No brief rule can be given for the 
satisfactory location of the primary 
element, other than that it should be 
installed where the greatest available 
length of straight pipe precedes the 
element. Fig. 1 shows the influence 
of some of the conditions that affect the 
location of the primary element, from a 
paper by R M Van Duzer, Jr, based 
on experience in remodeling Conners 
Creek and Delray steam plants, pre- 
sented at the 1938 ASME annual meet- 
ing. In the figure the ratio of orifice 
diameter to internal pipe diameter is 
given as D.+D;. That is, if the pipe 
has an internal diameter, D,, of 8 in. 
and the orifice diameter, D, equaled 4, 
then the ratio of D, to D,=4—-8=0.5 


Straight Pipe Required 


The curves are for ratios of 0.1 to 0.7. 
In the upper left-hand corner the curves 
are for the minimum length of straight 
pipe above and below the orifice when 
a valve is in the line. If the orifice 
diameter is only one-tenth the pipe di- 
ameter, the minimum length of straight 
pipe AJ between the orifice and a valve 
upstream from it is about 13 pipe di- 
ameters. For an 8-in. pipe the valve 
would have to be located not less than 
13x8= 104 in., or 12 ft 8 in. away from 
the orifice. 

When the orifice is seven-tenths the 
diameter of the pipe the valve will 
have to be a minimum distance of 40 
pipe-diameters away. On an 8-in. pipe 
this would be 40x8=320 in. or 26 ft 8 
in. of straight pipe. Below the orifice, 
a valve should not be located less than 
5 pipe-diameters away irrespective of 
the size of the orifice. 

As can be seen from the curves, a 
valve is one of the most disturbing in- 
fluences that can be put into a pipe 
line. For a 90-deg elbow in the pipe 
above the orifice the minimum length 
M of straight pipe for an orifice ratio 
of 0.7 is only 15 pipe-diameters com- 
pared to 40 for a valve. 

Where the requirements for straight 


86 (104) 


length of pipe preceding the orifice or 
nozzle cannot be met, accurate meas- 
urements can be obtained by installing 
straightening vanes at the entrance to 
the straight run of pipe. These vanes 
eliminate the eddies and whirls in the 
flow caused by pipe fittings. valves or 
piping layout preceding the primary 
element. 

These vanes may consist of a nest of 
thin tubes, Fig. 2, or of radial fins. 
Fig. 3. They are made three pipe-di- 
ameters long and are arranged with a 
flange to be clamped between the pipe 
flanges at the entrance to the straight 
run of pipe. 

When an orifice plate is to be in- 
stalled in a flange, remove one half of 
the bolts. loosen the others and separate 
the flanges sufficiently to insert the 


plate between two gaskets. Cut the 


gaskets to match the outside diamete 
of the orifice plate and the inside d 
ameter of the pipe. Attach the gasket- 
to the plate with shellac and coy 
their exposed surfaces with graphit. 
and oil. This makes it easy to remo 
the plate if it becomes necessary. 

When the orifice plate is instal): 
in a flange make sure that the orifice 
concentric with the pipe. The plat 
should fit snugly between the flange 
bolts. If it does not, any play must |) 
equalized by placing the outside of ¢! 
plate concentric with the bolts. 

Locate the center of the holes fo, 
the pressure taps and drill the holes 
perpendicular to the axis of the pip: 
Use a standard pipe tap. but do not tap 
so deeply that the ends of the nipples 
will protrude into the pipe when thes 
are tightened into place. Remove. al! 
burrs from the holes on the inside 
the pipe with a file. 

On steam lines the pressure taps are 
made into the side of the pipe on 
horizontal plane passing through the 
pipe axis. These taps are provided with, 
reservoirs. Fig. 6 shows cross-sei 
tion through one of these reservoirs of 


Fig. 1. Curves show minimum length of straight pipe for undisturbed flow withou! 
straighteners. for nozzle or orifice-plate installation. Figs. 2, 3—Types of flow 
straightening vanes for installation in the entrance to the straight length of pipe 
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radiator type. The radiator is 
»mitted on other designs of reservoirs. 
“team condenses in these reservoirs to 

,aintain the meter-connecting lines full 

water. 

The reservoir provides a small stor- 
ize space at the ends of these lines to 
take care of evaporation in case the 
pressure drops below the flash point 
during rapidly changing flow. An off- 
set in the entrance pipe to the reser- 
yoirs insures that the reservoirs will be 
ull of water at all times. Air cocks 
permit venting air that may settle out 
of the water in the meter-connecting 
lines and rise into the reservoir. 


Flowmeter Connections 


\leters for measuring steam flow are 
connected to the pipe line as in Figs. 
t and 7. When possible the meter 
should be installed below the orifice 
level. as shown in full lines. Fig. 7, 
so that there will always be a positive 
head of water on both sides of the 
manometer in the meter. 

When the meter must be placed 
above the primary element, the piping 
connections should be made as shown 
by the dotted lines, Fig. 7, provided 
the steam pressure is over 10 Ib per 
sq in, and the flow is not pulsating. 
From the reservoirs the piping drops 
down a distance equivalent to the maxi- 
mum differential head that will be on 
the meter. The piping is then carried 
vertically to above the meter where its 
connections to the manometer are pro- 
vided with two air vents. 

Fig. 4 shows the connections to a 
vertical flow line. In this case the 
reservoir on the lower tap has been 
raised so that its center line is on a 
level with that of the reservoir on the 
top tap. 

Connections for metering clear water 
are the same as for steam except that 
the reservoirs on the nipples are 
omitted, The nipples are not bent when 
the taps are made in a horizontal pipe. 

When steam, water or other fluid 
being metered contains sediment, which 
might enter the meter and _ interfere 
with its operation, settling chambers 
are provided in the piping, Fig. 5. The 
high-pressure-tap connection extends 
nearly to the bottom of its chamber 
whereas the low-pressure tap connects 
to the top of its chamber. 

\ny sediment entering the lines to 
the meter settles to the bottom of the 
chambers where it can be blown off 
periodically through the bottom con- 
nections. To detect any leaks through 
the blowoff valves that might cause an 
error in the meter reading, place the 
n ends of the blowoff pipe where 

can be seen readily. 
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Fig. 4—Flowmeter connections to a vertical steam pipe. Fig. 5—Settling chambers 
for connection in flowmeter piping when fluid contains sediment. Fig. 6—Cross- 
section through reservoir on flowmeter pressure taps. Fig. 7—Way to connect flow- 
meter for steam when the meter is either above or below flow line. Fig. 8—How 
flowmeter connections are made for either air or gas 


For air and gas, meter connections 
are made as in Fig, 8. The taps are 
usually made into the top of a hori- 
zontal run of pipe, from which the 
connecting lines extend vertically up- 
ward one or two feet before bending 
toward the meter, to keep the lines 
free of condensate. It is immaterial 
whether the meter is mounted above 
or below the pipeline level. 

When the flow is pulsating, such as 
steam to an engine or water from a 
reciprocating pump, any head-type 
flowmeter will read high unless the 
pulsations are eliminated. Inertia of 
the mercury or oil in the meter body 
and the water in the connecting pipes 
prevents the meter responding correctly 
to the pulsations. 

When the flow cycle is known it is 
possible to calculate the error, or the 
meter may be calibrated and a pulsa- 
tion factor determined, by which the 


meter reading can be divided to obtain 
the correct flow. Generally, however, 
means are installed to reduce the pulsa 
tions to where they do not seriously 
affect metering accuracy. 

Flow pulsations are always accom- 
panied by pressure pulsations, so that 
the oscillations of an undamped_ pres- 
sure gage or manometer serves as an 
indication of the amplitude of the 
pulsations. In general when the pulsa- 
tions are reduced so that the oscillation 
does not exceed 5% of the static pres- 
sure, meter accuracy will satis 
factory. 

The foregoing gives a general idea 
of some of the problems involved in 
the installation of head meters. Be- 
fore attempting such a job, secure the 
manufacturer’s instructions. It will be 
a good idea to have these instructions 
available all the time and to become 
thoreughly familiar with them. 
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Special Methods 


P FoR THE GREATER PART, the previous 
articles described methods of metering 
flow. Several methods have been de- 
veloped whereby data can be obtained 
from which flow in open channels and 
closed conduits can be calculated. One 
of these, the weir, described on page 
85 is applicable to open-channel meas- 
urements only. Among the remaining 
better known means of measuring flow 
are the Allen salt-velocity, Gibson, cur- 
rent-meter, pitot-tube, photoflow, and 
orifice methods and the Annis meter. 

The Allen salt-velocity method, de- 
veloped by Prof C M Allen, Worcester 
Polytechnic Institute, is an accepted 
standard for measuring flow in closed 
conduits when testing waterwheels and 
large pumps. When using this method 
a charge of salt solutien is injected into 
the conduit above two sets of electrodes. 
This solution changes the electrical 
conductivity of the water and makes it 
possible to record on electric meters 
the passage of the solution by the 
electrodes. Elapsed time required for 
the solution to pass the two sets of 
electrodes is also recorded. From the 
data thus obtained the rate of flow 
in the conduit can be accurately caleu- 
lated. 

The Gibson method is another ac- 
cepted standard for measuring water 
in closed conduits to waterwheels. It 
was developed by Norman R Gibson. 
vice president, Buffalo, Niagara & East- 
ern Power Corp. This method is based 
on the well-known fact that when flow 
of fluid in a pipe is stopped by closing 
a valve a pressure wave results that 
travels up and down the pipe until it 
is dissipated. In the Gibson method 
this wave is recorded on a time base. 
Such a record Jooks something like 
Fig. 1. from which the flow in’ the 
pipe, at the time the valve was closed. 
ean be figured, 


Current Meters 

Current meters are used chiefly to 
measure flow velocities in open chan- 
nels. They are also used to measure 
flow in pipelines and penstocks. One 
of these meters has a wheel with cup- 
shaped buckets. Fig. 2. and another 
is equipped with a propeller, Fig. 3. 
These meters are so constructed that 
their wheel turns one revolution” per 
second for each foot per second of 
current velocity. A method is provided 
for recording the revelutions of the 
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wheel. In use. the current meter is 
placed at a number of locations in the 
stream to get a mean rate of flow. From 
this record and the cross-sectional area 
of the stream the flow volume can be 
calculated. 

Pitot tubes, one design of which is 
shown in Fig. 18, page 73 are used to 
measure the differential head resulting 
from flow velocity in pipe lines. Flow 
in a pipe is at a minimum at the pipe’s 
surface and at a maximum at its cen- 
ter. To get a true measure of the flow 
velocity in the pipe it is necessary to 
take measurements across the pipe’s 
diameter and average these to get a 
mean differential head, from which to 
calculate the mean rate of flow. 

The photoflow method uses several 
pitot tubes in the cross-sectional area 
of the pipe. Each pitot tube connects 
to a glass tube or a graduated board. 
where the differential head shown by 
each tube can be photographed simul- 


taneously. In this way a true record of 
velocity across the pipe is obtained at 
a given instant, from which the flow i- 
calculated. 

The orifice-with-free-discharge method 
consists of fixing a calibrated plat 
orifice to the end of a pipe line. sueh 
as the discharge from a deepwell pump 
and measuring the head on the orific: 
with a manometer. Fig. 5 shows « 
cross-section through such an. orifice. 
Nozzles are also used in a similar man- 
ner for measuring free discharge from 
pipe lines. For further details see Hy 
draulic Institute Standards. 

An Annis intake meter consists of an 
intake nozzle with a piezometer ring 
around its throat, attached to the in 
take end of a pipe line such as the 
suction of a pump, Fig. 4. An inverted 
U-tube manometer is placed at about 
the same elevation as the pump. One 
end of the manometer is connected inte 
the piezometer ring and the other js 
carried down below the water level 
with rubber hose. Air is drawn from 
the manometer top until water rises 
about one-third the way up its legs. 
Then when the pump is started the dit 
ferential head shown by the manometer 
is a measure of the flow. 


Lae 


Fig. 1. Pressure-ttime wave taken by the Gibson apparatus. Fig. 2. Cup current meter 


Fig. 3. Propeller current meter. Fig. 4. 


Annis intake meter. Fig. 5. Cross-section 


through a -tandard orifice for measuring free discharge 


POWER e@ February 


4 
7 


Hydrogen for High-Frequency Cooling 


J IGH-FREQUENCY CURRENT for metallurgical ap- 
plications, heat treating. melting. and heating finds 
ver increasing use. Power of 1000 kw at 10.000 cycles 
~ now possible, and for power above 100 kw and frequencies 
up to approximately 10.000 cycles, the inductor type of 
lectromagnetie generator is universally used. 

One limitation in the size of these generators is the high 
windage loss which limits the rotor diameter. With hydrogen 
cooling these high windage losses are reduced to a fraction 
of their value, and the efficiency of the machine is con- 
-iderably improved. Another noticeable result obtained by 
the use of hydrogen cooling is the marked decrease in the 
noise, a pronounced characteristic of high-speed generators. 
Furthermore, sealed enclosures prevent dirt from reaching 
the windings. and the machine remains permanently clean. 
(his feature is particularly valual le in metallurgical plants 
where air filters are often found necessary on rotating elec- 
tric machines, 

The following pictures show a 500-kw. 9600-cycle hydro- 
een-cooled generator in service for more than one year in 
the plant of Budd Induction Heating, Ine, in Detroit, A 
similar machine has recently been installed at the Cater- 
pillar Tractor Company. Peoria. Hlinois. 


(Continued on Page 92) 


Shoe-type bearings operating on the pivoted-pad principle 
are used in this generator bracket. For generating 10.000 


evcles, the poles of the retor and the air gap must be very 
small. This means highly accurate machining and alignment 
in order to reduce the unbalanced magnetic pull to a 
ninimum., With the small air gap for a small displacement 
of the rotor due to the bearing clearance, this unbalanced 
lagnetic pull is sufhicient to overcome the weight of the 
tolor. The bearings are designed to carry load in any radial 
ection and ean carry a much higher load than conven- 
bearings. 
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The stator core js built of thin laminations. Because of 
high-frequency current, large losses are confined to a small 
volume of material. Water cooling of the core is the 
most eflective means of dissipating stator copper and iron 
losses. Water cooling is much more effective than air cooling 
and results in a machine of smaller dimensions. Further- 
more, with water cooling no vent duets are necessary in the 
core, Since an inductor-type machine has a large number 
of small coils and stator teeth, a simpler and more rugged 
construction is obtained when water cooling is used. 


The rotor of an inductor-type high-frequency generator is 
simple, rugged, and reliable. It has no collector rings ot 
windings, and can be operated at high peripheral speeds 
with a consequent reduction in cost, weight, and dimensions. 
Because of the high peripheral speeds, the rotor is made of 
high-strength alloy steel. A shrink fit) prevents rim from 


loosening under high operating stresses and temperatures. 
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scores another bulls-eye 


efficiency of 86.5%—a bonus of 2.06%. All three units 
have operated at capacities appreciably in excess of 
guaranteed capacities. Pulverizer power consump- 
tion is 14.8% less than guaranteed. 


as again Riley performance 
exceeds guarantees ... 


In 1938, Winchester Repeating Arms Company 
placed into operation two 75,000 pounds of steam 
per hour Riley pulverized coal fired steam generat- 
ing units. Because of the excellent and completely 
satisfactory performance of these units, when in- 
creased defense loads required installation of addi- 
tional capacity, a new 100,000 pound per hour Riley 


Such pertormance is all the more remarkable when 
it is considered that this outstanding performance 
was obtained from the time the units were first 
placed on the line. It was not necessary to make 
changes to bring about the results. The ease and 
smoothness with which these units were placed on 
the line is characteristic of Riley Units. 


Unit was selected without competition. August 5—Units brought up to pressure. 


August 13 — Brought to full load. 
24 — Acceptance test conducted. | 


If you were to investigate—and we recommend 
that you do so if you are considering the installa- Sept. 
tion of steam generating units—the performance of 
the Riley Units at Winchester, you would surely 
agree that Riley has scored another bull’s-eye. 


So with characteristic ease, another Riley “RP” 
Unit was placed into satisfactory operation. It is be- ! 
cause of the extraordinary performance of Riley | 
Units that “It will pay you to visit modern, Riley 
installations before purchasing boiler or fuel burn- 
ing equipment.” 


The new 100,000 pound per hour unit is operating 
at an efficiency of 88.56% against a guaranteed 
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about the performance of Riley 
"RP'' Units at Winchester Repeating Arms. 


Actual Efficiency—88.56°/, 

Guaranteed Efficiency —86.5%, 

Actual Capacity Carried—130,000 Ibs. per hour 
Guaranteed Capacity—1!25,000 Ibs. per hour 


Actual Efficiency—87.4°/, 
Guaranteed Efficiency—86.5°% 
Actual Maximum Capacity—90,000 Ibs. per hour 


Maximum Capacity — 75,000 lbs. per 
our 


Actual Power Consumption, Pulverizers, when pulver- 


izing 5,000 Ibs. hr.—10.6 K.W. ‘ton. 
Guaranteed Power Consumption—12.44 K.W./ton 
Steam Pressure—725 Ibs. Steam Temperature 750 °F. 


Unit consists of Riley boiler, superheater, water- 
cooled furnace, air heater and steel-clad insulated 
setting fired by Riley Pulverizer and Burner 


survey of your power plant by a consulting engineer will 
possibly show ways of making surprisingly large savings in 
power costs 
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(Continued from page 89) 


Bearings are pressure lubricated |y 
this high-speed oil pump direct-connected to 
the main shaft. A motor-driven pump supplies 
oil and primes the direct-drive pump during 
the starting period, and the oil is cooled by 
means of a water cooler, All this equipment is 
mounted on the generator bearing bracket. 
The oil reservoir is made of a long steel pipe 
mounted inside the feet of the generator and 
motor stators. A sight window placed at the 
side of the reservoir makes. it possible to 
observe the oil level and the flow of. oil 


through each bearing, 


Front view of the frequency-changer set. The lubri- 
cating system is enclosed by a circular housing at the 
left. Inside the rectangular door in the center are the 
vas water coolers which can be removed sideways. 
When these coolers are removed the center bearings 
are accessible for dismantling. Control valves located 
under the housing regulate flow of water to the 
cooling pipes of the generator stator and the gas 
coolers. The squirrel-eage motor is located the 
far end, Especially designed for this application, the 
full-load slip of this motor is a fraction of one pe! 
cent, thus keeping to a minimum variation in fre- 
quency of the generator from no load to full load. The 
motor was also designed to withstand the severe start- 
inz conditions resulting from the relatively large 
flywheel effect of the generator rotor, The contro! 
instruments are: Four bearing-temperature indicators. 
two gas-temperature indicators, one — oil-pressure 
gage. one gas-pressure gage, one U-tube pres 
sure-gage connected across the motor blower. This 
tube indicates the density of the gas mixture when the 
machine is running. The density of the gas mixture 
is positive indication of the amount of air in_ the 
hydrogen used to cool the machine. 


Rear view of set. The gas-tight lead connections 0! 
the motor and generator are seen on the horizontal 
centerline. The complete gas control of the machin: 
consists of four valves as follows: 1, At the bottom 
of the motor stator, feeding carbon-dioxide when 
scavenging the machine of air or hydrogen, 2. At Uy 
top of the machine, regulating hydrogen intake. ‘The 
gas consumption of this machine is quite low. One 
bottle of hydrogen should last one or two weeks d 
pending upon the gas pressure kept in the machin 
3. At the top of the generator frame, for remoy!)- 
air or hydrogen when scavenging with carbon diox! 

1. At the bottom of the frame, for removing earl 
dioxide when the machine is being filled. 
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This is Your Department 


By PHIL SWAIN 


HERE’S A BRAND NEW SERVICE DEPARTMENT, designed to 
run every month as long as the national emergency 
demands. This “Clinic” will be a place where the engi- 
neers responsible for America’s power facilities, both 
industrial and utility, can swap experiences concerning 
wartime power troubles, their cure and their prevention. 
By “wartime troubles” we mean that whole brood 
hatched out of the flood of work in’ war-production 
plants and the resulting dislocations of loads, workers. 
hours and materials. These troubles came on us gradually 
as “defense” expanded, and will now be redoubled. 
More and more frequent will be the complaints that 
electrical, steam, mechanical and water facilities are 
overloaded—that machines are working 24-hour days 
and 7-day weeks without proper standby—that repair 
parts and materials are unobtainable—that there is no 
time for maintenance—also that the good maintenance 
men are leaving for the Army or Navy. or are being 


“stolen away” for jobs in other manufacturing plants. 

These things are happening everywhere, yet power 
engineers dare not use them as an excuse for failure to 
supply essential services. The men in charge of operation 
and maintenance must keep wheels turning. 

In times like these cooperation becomes a_ patriotic 
duty. as well as a private virtue. The engineers who have 
found ways to cure or prevent such troubles will want to 
pass them along to fellow sufferers in other plants. 

This “Clinic” is made to order for that purpose. If you 
have worked out a practical cure for some war trouble 
in your own plant write it down briefly and send it in. 
Include sketches or photos where possible. Material pub- 
lished will be paid for at regular rates. 

Or perhaps you have a probiem of this sort you can’t 
answer. Send it in for publication if the answer would 
be of practical interest to other engineers. 

To get going without delay on this first edition of our 
Wartime Power Clinic. two of the editors (Feller and 
Swain) drove through the busy war-production cities of 
nearby Connecticut and dug up the following items. In 
another month or two, with your help. this department 
will expand to a truly national scope. 


sure to lift the 


Let’s Guard Against 
Interruptions 


HERE ARE SOME WARTIME SUGGESTIONS 
for utilities, industrials and cities: Both 
industrials and central stations should 
immediately seek an auxiliary water 


supply water to an 
elevated tank. Right now Wescott and 
Mapes is designing a system wherein 
a booster pump will automatically cut 
in when the city pressure falls below 
a certain level. This will insure essen- 
tial water for fan bearings, seal-water 


ideal outfit is the army power truck, 
probably not obtainable by industry 
(but it can be imitated). To handle 
all types of emergencies such trucks 
could be rigged not only to generate 
electricity, but also to drill holes, saw 
wood, grind tools, thread and weld 


supply (to be obtained by sinking 
artesian wells, or by other means) to 
insure makeup and service water if city- 
water supply should fail through sabo- 
tage or otherwise. Likewise, city water 
departments and utilities, with the as- 
sistance of state and local governments. 
should equip some old trucks with 
tanks to transport drinking water to 
homes and institutions in emergencies. 
The tanks must be well baffled; other- 
Wise surging water may upset trucks. 

In certain cases the lowering of city 
water pressure through damage to the 
mains may be almost as serious as com- 
plete loss of water, if the utility (or 
industrial) is depending on city pres- 
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tanks, etc. Many plants should install 
such protection. 

Every utility and industrial should 
proceed at once to install enough emer- 
gency power capacity to insure opera- 
tion of minimum general power-plant 
lighting and of electrically powered 
controls. Nothing fancy is needed; an 
automobile engine might be used to 
drive an ac generator. Chief difficulty 
will be getting voltage regulators. The 
plant crews must be drilled in starting 
and running these sets. 

Utilities and industrials with widely 
spread operations should buy or as- 
semble portable power plants mounted 
on trucks. In general, these plants 
should be gzesoline-engine driven. The 


pipe. and so on. Portable power plants 
would be invaluable for the emergency 
operation of broadcasting stations, hos- 
pitals, telephone plants, ete. 

Power failure in a factory may dam- 
age equipment as well as delay pro- 
duction. For example. many factories 
are warmed by unit heaters and other 
types of fan-circulating heating  sys- 
tems. In cold weather electric service 
must be maintained to the fan motors 
of these heaters. Otherwise the fire 
sprinkler system and water piping may 
freeze, even with steam in the coils. 

Vew Haven, Conn. 

W F Tuompson 
Mechanical Engr, 
Westcott & Mapes, Inc 
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“WARTIME POWER CLINIC 


Emergency Fan Coupling 


ON THE LATEST BOILER UNIT of the 
Scovill Manufacturing Co. duplex in- 
duced- and forced-draft fans are driven 
through hertingbone gears by a 635-hp 
steam turbine. There is one flexible 
coupling between the turbine and the 
pinion, and another of the same type 
between the gear and the fans (see 
diagram 1). 

Sketch 2 shows the rough outline 
of the coupling. This is an  internal- 
and-externa!l gear-tooth unit. The cas- 
ing consists of two halves bolted to- 
gether, half having small-pitch 
internal gear teeth. Meshing with the 
internal teeth are the external teeth of 
two gears. In the case of the first- 
named coupling. one of these gears is 
shrunk and keyed to the turbine shaft 
and the other to the pinion shaft. The 
casing is full floating. Thus the turbine 
shaft drives the casing, which in turn 
drives the pinion shaft. 

Service on this high-speed turbine- 
end coupling is particularly severe be- 
cause the turbine shaft shifts its posi- 
tion as the machine warms up. Un- 
suitable lubricating oil in the coupling. 
subjected to high temperature of tur- 
bine shaft. congealed, stripping the 
teeth on the pinion side. A new coupling 
of the same type was ordered for de- 
livery “as seon as possible” and work 
on a temporary repair was started at 
once. The idea was to make two heavy 
clamps. bolting the large driver clamp 


to the pinion-end hub of the coupling 
casing. and the smaller driven clamp 
to the adjacent pinion shaft, as shown 
in 2 and 3. 

The four driving fingers, projecting 
from the driving coupling, enclosed the 
ends of the driven coupling. Normally 
only two of these fingers are working. 
With a backlash of s2 inch, the other 
two keep the improvised coupling from 
running wild when the turbine is shut 
down, or when its speed is suddenly 
reduced by the automatic combustion 
control, 

All this was the plan, at least. The 
newly ordered coupling arrived just 
as this emergency coupling was com- 
pleted. The latter will be kept in stock 
as a temporary repair part. It should 
be noted that the two clamps. after 
machining, were mounted on a dummy 
shaft and hub and thus balanced on 
knife edges to avoid vibration in oper- 
ation. Two set screws in each clamp 
prevent. slipping. 

Waterbury, Conn. A J GerMAN 

Chie! Engineer, Scovill Mfg Co 


Compressor Operates on 
K-P Steam in L-P Cylinder 


ANOTHER SCOVILL EMERGENCY 
repair job {see previous item). This 
metal-working plant has been heavily 
loaded with defense work for nearly 
Demand for 


two years, compressed 


air has risen even faster than 


electric-power demand has increased. 

A few months back, at a time of 
peak compressed-air requirements, the 
high-pressure steam-cylinder valve 
failed on an old 2200-cfm compressor. 
Our emergency repairs permitted op- 
erating the low-pressure cylinder with 


throttled high-pressure steam. The 
compressor ran that way for six weeks 
until a new valve gear could be in- 
stalled. This whole operation was de- 
cidedly out of the ordinary and deserve: 
an explanation for the benefit of othe: 
compressed-air users, 

As shown in Fig. 4, this old-tim 
compressor is a_ straight-tandem-com 
pound, two-stage compressor with a 
Meyer “riding cutoff” on the high 
pressure stcam cylinder. The corlis- 
gear on the low-pressure steam cylin- 
der is not visible in drawing (located 
on far side). The machine was operat- 
ing at 90 rym, 125-lb steam pressure 
and 25-26-in. vacuum when the high- 
pressure valve gear failed. 

Hasty calculations indicated that the 
l-p heads should safely stand 
pressure, we arranged supply 
the h-p steam directly to the [-p cylin. 
der, proceeding as follows: 

We lifted the cover plate of the h-p 
steam chest and removed the main slide 
valve and riding cutoff, complete with 
their respective valve stems. The stem 
gland openings were sealed with blank 
flanges and gaskets. We left the h-p pis- 
ton in place. When the chest cover was 
replaced and the steam cautiously read- 


635 HP 
steam turbine 


Couplin 
that failed 


r-Pinion 


Coupling 


About 3600 RPM 
maximum 
Géar 

(about 4 to!) 


1D FD 


fan fan 


Backstop 


r -Coupling 


Sriving finger 


Large drivin 
: for back | | 
Floating casing--» _Teeth were tcgeed lash 
in this hal 
_Qrivin 
Hub © ager 
© Small driven 
Turbine c clamp or hub 
| 
| reducer 
-T 
Driving clamp \ 
on hub ~~~ f°) ~<--}--Backstop finger 
“Backstop 


Emergency coupling: 1. Coupling that failed. 2. Clamp on casing hub drives clamp on pinion shaft through projecting fingers. 
3. Same as 2, in perspective. Shows backstop fingers to keep coupling under control when turbine is stopped or slowed down 
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HP steam passed to' LP cylinder 
through this regular connection 


Fig. 4. Removed h-p steam-cylinder gear 


mitted, the steam pressure acted equally 
at all times en both sides of h-p piston 
(which was therefore balanced), The 
same pressure was immediately trans- 
ferred to the inlet valves of the I-p 
cylinder through the normal steam con- 
nection (noted on sketch). 

We had attached a steam gage to 
the receiver. After the compressor was 
up to speed we adjusted the machine 
to 70 rpm and 50-lb steam pressure 
and operated this way for six weeks 
as already indicated. 

That air means a lot to Scovill oper- 
ations is evident from the fact that our 
plant now operates 12.000 cfm of com- 
pressors and expects shortly to add 
5400 cfm in a single 1000-hp unit. 

Waterbury, Conn, A J GreRMAN 

Chief Engineer, Scovill Mig Co 


Cure for Hot 
Motor-Generator Sets 


LONG ACCUSTOMED TO HEAVY DEFENSE 
production, the Bridgeport Brass Co 
has had to face problems of power 
capacity. The limitation has been that 
of its power-converting or power-con- 
suming equipment, rather than that of 
power supply. We buy power from the 
local utility. and there has been no 
question of shortage of supply at any 
time, 

One limitation, first encountered in 
the hot 


the thermal overloading of our large 


weather of last summer, was 


inotor-generator sets. For precise speed 
control the sheet-brass rolling mills 
are driven by 250-volt direct-current 
motors, Alternating current (6900 volts, 

phase) is converted to de in three 
!000-kw mg sets installed in a room 
‘Ox28x20 ft high. 

The overheating at heavy loads oc- 
last summer despite room ven- 
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and thus passed h-p steam (throttled) directly 


tilation by 30.000 to 35.000 cfm of 
outside air delivered to the room by 
fans and then allowed to escape through 


the windows. Whenever the outside 
temperature exceeded 90 F, that in 
the room rose to 115 or even 120 F. 


This high ambient temperature. plus 
peak loading of the sets. tripped the 
thermal overload relays several times. 

In spite of war loads, this situation 
won't summer be- 
cause we are now installing a fin-tube 


be repeated next 


cooler to keep the room temperature 
below 100 F at all times. 
not yet 


Fans (size 


determined) will foree air 


to I-p cylinder, Ran this way 6 weeks 


through the cooler into the room. Ar- 
rangements will be such that inlet of 
fan can be supplied with either out- 
side air or recirculated air. whichever 
is cooler, 

The 


amounts of city water for quenching 


brass plant requires large 
and other process uses. Its final tem- 
perature is immaterial, so this water 
will be passed through the cooler be- 
fore delivery to process. 
Bridgeport, Conn, 
BG Forbes and J D Brown 
Elect and Struct Engineers 
Bridgeport Brass Co 


Can You Solve 


SOME OF THE PLANTS the editors visited 
in Connecticut had problems their en- 
gineers can't answer. For example, a 
certain. metal-working plant is 100° 
busy on war work. Long before war 
was declared this establishment was on 
a 7-day, 24-hour basis. The engineer 
and plant electrician say they are up 
against it in a number of respects. 
Perhaps some reader can help out by 
sending suggestion for us to pass 
along. 

First is the matter of priorities. Their 
priority. 
which doesn’t get the stuff, as many 
other plants Most 
painful lacks are electrical relays, ball 
and 


repair parts carry an 


have discovered. 
Here’s sam- 
ple of bearing experience: A ball bear- 
ing wore out and 
placed. The engineer machined a_re- 


sleeve bearings. 


could not re- 
placement sleeve bearing out of cast 
iron; it lasted one week. Then he made 
another of brass; that lasted two weeks. 
The engineer is wondering whether he 
must go on making a new brass sleeve 


These Problems? 


the duration of 


the war. And what about 


every two weeks for 
lost produc- 
tion every time a bearing is replaced? 

A pyromeier-operated relay is badly 
needed to control the supply of power 
to a small electric non-ferrous melting 
furnace, The furnace is out of opera- 
tion because a relay ordered weeks ago 
has not been delivered (in a case like 
this couldn't the engineer “roll his 
Editor) 

The engineer says he is having a 
hard time getting much-needed bronze 


own” from junk parts?- 


bearings and bushings. (Why not rig 
up a small air-blast gas-fired melting 
furnace, remelt some of the junk brass 
in the plant and cast his own bushings? 

Editor) 

Finally the engineer says he is los- 
ing good maintenance men to the Army 
and Navy. What to do? 

(Readers who have practical an- 
swers to these questions are invited to 
send them in—Editor ) 

Swain, 
Editor of Power 
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Convenient Colorimetric Test 
for Phosphates 


By GEORGE A JOHNS 


Chemist. Barclay Chemical Co, Inc, Cambridge, Mass. 


This article suggests a procedure new to the power 


field, showing how to mix solutions and run the test 


P ApVANCEMENT in water conditioning, 
with higher ratings and pressures, has 
required a corresponding development 
of analytical methods and the refine- 
ment of control procedure. Because 
the concentration of chemicals in boiler 
water is low, and few boiler-room men 
are chemists, the need for simple and 
rapid analytical methods is evident. 

The determination of phosphates in 
boiler water has been the subject of 
much research in both theoretical and 
applied chemistry. The methods used 
may be classified as gravimetric, volu- 
metric, colorimetric and combinations 
of two or more of these. 

The gravimetric method, where the 
volume of the separated phosphate is 
measured in a graduated tube, has 
wide application. Its disadvantages lie 
in the incompleteness of separation of 
the phosphate as the molybdate salt, 
especially since it is very difficult to 
obtain all the phosphate that has not 
become contaminated. The pH value 
of the sample, the concentrations of 
reacting substances, the temperature at 
which reaction takes place, and the 
time allowed for the precipitate to set- 
tle, must all be controlled if any degree 
of accuracy is to be obtained. 

A centrifuge would undoubtedly 
speed precipitation, but the result would 
still be open to considerable error, 
Moreover, the operator may run into 
serious error because of a tendency to 
hurry the procedure, 

Phosphate concentration in boiler wa- 
ter seldom runs very high in compari- 
son with the concentration of other 


Any type colorimeter may be used. Il 
lustrated is one developed by the author 


is also true of the hydroquinone method, 
with the added disadvantage that the 
color development is slow. 

The use of 1-2-4 aminonaphtholsul- 
phonic acid has won favor in_ the 
field of biological chemistry’ and_ its 
application to boiler-water analysis 
does not differ greatly in procedure.’ 
Although this method gives excellent 
results with rapid color development. 
the intensity of the color will not be 
1 Fisk and Subbarow—Jour. Biol Chem 
—1925—pp 375-450 


* Partridge and Schroeder—ASME Publ 
—1933 


constant if there are any salts that 
interfere with color developments. This 
is especially true of iron. In referee 
work this limitation is useful, because 
the operator is warned by any change 
in color or color density. However, in 
everyday work this change is of doubt- 
ful value. 

The writer makes use of p-methylam- 
inophenol sulphate for the reduction 
of ammonium phosphomolybdate. This 
method can be used with any colori- 
meter or series of standards. It is 
rapid and accurate and requires a 
minimum of time for the determina- 
tion of soluble phosphate in boiler wa- 
ter. The interference from silica, chlor- 
ide, sulphate, carbonate, and hydrate 
is negligible. The color stability is 
remarkably good. With a good colori- 
meter the error can be held within 
one percent with a concentration of 
phosphate as low as 10 ppm in the 
presence of silica concentrations as 
high as 1000 ppm. 

A general outline of the procedure 
will serve to indicate the simplicity of 
the method. To a 35-ml (milliliter) 
sample of filtered boiler water add 10 
ml of molybdate solution. Mix and 
add 5 p-methylaminophenol sul- 
phate. After five minutes 25 ml of the 
acetate solution is added for color 
stabilization; a portion is used for the 
determination depending on the type 
of colorimeter used. A series of stand- 
ards can be made and will give good 
results for control work. These are 
prepared as follows: to five test tubes 
add 6, 8. 10, 12 and 14 ml respectively. 
of phosphate solution B. Dilute these 
to 35 ml and treat in the same man- 
ner as the sample. These will give 
readings from 30 to 70 ppm in steps 
of ten. Should the color lie between 
any two standards, take the average 
of these two. 


PREPARATION OF REAGENTS 


10 normal sulphuric acid 


To 650 ml distilled water add slowly, with constant stir- 


ring, 225 ml con CP sulphuric acid. 


Ammonium molybdate 


Dissolve 75 grams of ammonium molybdate in 500 ml! 


10 normal sulphurie acid; cool to room temp and dilute 


to 1 liter 


Sodium acetate solution 


Dissolve 200 grams sodium hydroxide in 1 liter water. 


Cool to room temp. Neutralize with acetic acid, and 
dilute to 2 liters. 


salts present. That is why colorimetric p—-Methylaminophenol 0.2 grams of this reagent (obtained from Eastman 
methods can be used for accurate phos- sulphate Kodak) dissolved in a solution made with 150 grams 


phate determinations. However, two of 
the older colorimetric methods (stan- 
nous chloride and hydroquinone) can 


sodium bisulphite (NaHSO,) and 6 grams sodium sul- 
phite (Na:SO;) in 500 ml distilled water. Dissolve the 
p-methylaminophenol sulphate by shaking. Filter and 
store'in well-stoppered dark bottle. 


be discarded. Phosphate determination 
by the reduction of ammoniumphos- 
phomolybdate with stannous chloride 


Standard phosphate 


Solution A—Dissolve 2.609 grams of potassium dihy- 
solutions 


drogen. phosphate (KH, PO,) in 100 ml distilled water. 
_ Solution..B—Dilute 1 ml of solution A to 100 ml. Each 
ml of this will be equal to 5 parts per million of PO, 


is susceptible to gross errors from in- 
terfering ions. particularly silica. This 
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radical when diluted to 35 ml. 
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Low-Pressure Condensing ‘Turbine 


> THe Bumping at 415 Sth Ave. New 
York City, owned and operated by the 
415 Sth Ave Co, Inc, represents the 
transition of 5th Ave from an aristo- 
cratic residential street to a business 
For many years this 
building was the home of the well- 
known Bonwit-Teller department store, 
which in 1930 moved farther up the 
avenue. Since then the old store and 
an adjacent building on 38th St and an- 
other on 37th St have been developed 
into a large manufacturing center, with 
stores on the ground floor. A power 
plant in the sub-basement of the old 
store heats the center and supplies the 
tenants with steam and power for manu- 
facturing purposes. 


thoroughfare. 


Plant Modernization 

This plant, which is now 31 years 
old, has been expanded and modernized 
to meet changing conditions and de- 
mands for reliable service. In 1938 it 
contained two 3000-sq-{t oil-fired water- 
tube boilers, one 2250-sq-ft oil-fired hrt 
boiler and two 2250-sq-ft coal-fired hrt 
boilers, the latter two being used for 
standby service only. All boilers oper- 
ate at 130 lb saturated. Power-generat- 
ing equipment included two 225-kw. 
two 150-kw and one 125-kw high-speed 
engine-driven, 120- and 240-volt 3-wire 
direct-current generators. 

\t that time the plant was producing 
over 100,000,000 Ib of steam and gener- 
ating about 1,750,000 kwhr per year. 
The power and steam demands loaded 
the power-generating equipment and 
oil-ired boilers to their safe operating 
capacity. Kaiser, Muller & Davies, con- 
sulling engineers, were retained to make 
a complete survey of the power and 
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Serves Dual Purpose 


When more power-generating boiler 


capacity were 


required in a building power plant, a 300-kw condensing- 


turbine-driven generator utilizing excess exhaust steam from 


engines solved both the steam and the power problems 


Chief engineer Dobbie apparently is thinking about the kilowatt-hours that his new 
300-kw turbine generator produces cheaply from exhaust steam 


steam requirements and the most eco- 
nomical way to provide for future needs. 

Even though the plant was nearly 30 
years old it was in excellent condition 
and meeting the load requirements with 
100° reliability. However, the low set- 
tings of the boilers prevented operating 
them above 140% normal rating. The 
anticipated electric load increase would 
require the three oil-fired boilers in 
service operating at 170 to 180% nor- 
mal rating. Future load increases were 
estimated to be about 180 kw in win- 
ter and 400 kw in summer, resulting 


from higher lighting intensities, new 
office and store tenants and new. air- 
conditioning equipment, 

Several suggestions had been made 
to the building owner on the best way 
to take care of future power and steam 
demands. These included serapping the 
plant and purchasing all power and 
steam, installation of a modern steam- 
generating unit or diesel engine. 

\ study by the engineers of hourly 
power and steam demands for the two 
previous years. and of estimated future 
requirements. showed that the most eco- 
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The steam engines exhaust into a header against 2-lb backpressure, where the tur- 
bine takes steam and expands down to 27-in. vacuum 


nomical as well as the most practical 
solution was the installation of a low- 
pressure steam-turbine-driven generator. 
operating condensing with a cooling 
tower on the roof. 

Because of the large amount of heat 
supplied from manulacturing processes. 
the amount of steam required for build- 
ing heating is comparatively small. It 
was therefore found that there was sufh- 
cient exhaust steam from the engines 
from 8:30 am to 6 pm. 275 days per 
year, to operate a 475-hp turbine at 
pressures varying from 1.5 to 2.5 Ib 
gage. This turbine would drive a 300-kw 
generator supplying a load of from 200 
to 280 kw. which would be equivalent 
to about 650.000 kwhr pr year. Opera- 


tion of the turbine outside this period 
would produce another 100.000 kwhr, 
making a total of 750.000 kwhr gener- 
ated from exhaust steam. Allowing for 
turbine auxiliaries. the net power avail- 
able from exhaust steam would be 
about 650.000 kwhr. 

The low-pressure turbine would serve 
a dual purpose: First, it would provide 
ample power-generating capacity. with 
a safe margin. to take care of the antici- 
pated load increase. Using the exhaust 
steam for power generation would re- 
duce the demands for high-pressure 
steam to where the oil-fired boilers 
could take care of future high-pressure- 
steam requirements efficiently with a 
safe margin of steaming capacity. 


* 


Removing some old refrigerating 
equipment from the engine room would 
provide ample space for the turbine. its 
condenser and the condensate and cir- 
culating-water pumps. Building stee! 
had ample strength to support a cooling 
tower on the roof and the circulating- 
water piping to and from the tower 
could be installed at low cost in a large 
court outside the building. Thus. the 
turbine could be installed without in any 
way interfering with normal building 
operation. 


Turbine Selected 


As a result of these findings a 475-hp. 
4480-rpm_ low-pressure turbine was in- 
stalled to operate on a pressure range o| 
2 Ib gage to 26-in. vacuum. This turbine 
exhausts to a 1270-sq-ft surface con- 
denser and is geared to a 300-kw 1200- 
rpm, 250- to 125-volt 3-wire generator. 

The condenser ci:culating-water cool- 
ing tower. which is rated 1200 gpm 
from 115 to 90 F. with a wet-bulb tem- 
perature of 75 F. is located on the roof 
of the building 175 ft above the con- 
denser. and is connected to it by 10-in. 
pipe. To prevent water in winter freez- 
ing in this pipe and the cooling-tower 
pan, when the turbine unit is not oper- 
ated on Sundays and holidays. provi- 
sions are made for admitting live steam 
on the suction side of the circulating- 
water pump for a few minutes while 
the pump is circulating the water. 
This method worked satisfactorily last 
winter. 

The turbine takes steam from the low- 


On the left the fuel-oil heaters and pumps and on the right one of the two 3000-sq-ft oil-fired watertube boilers that operates at 130) 
Ib saturated. Boiler plant includes another 3000-sq-ft and a 2250-sq-ft oil-fired unit and two coal-fired units 
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»ressure exhaust header. All five en- 
sines and boiler-feed and fuel-oil reci- 
procating pumps are connected to dis- 
-harge into this line. steam taken 
from this line goes through a chain-bat- 
‘led water and grease extractor. Steam 
for the turbine is taken through a sec- 
ond water and grease extractor so that 
this steam is cleaned twice before reach- 
ing the turbine. Any deficiency in low- 
pressure steam for the turbine and for 
heating is supplied through a reducing 
valve between the high-pressure and ex- 


haust headers. 


Turbine Operation 

The turbine has now been in service 
for 12 months and has substantially re- 
duced operation costs. Before the tur- 
hine was installed a large part of the 
exhaust) went to atmosphere. which 
meant that a high percentage of the 
feedwater had to be makeup. Since the 
turbine went into service all exhaust is 
returned as condensate and the feed- 
water treating problem has been  re- 
duced accordingly. 

Each boiler is equipped with a steam- 
flow air-flow meter with a temperature 
pen connected to the uptake from the 
boiler. Fuel oil is also metered. With 
these records a fairly close check can 
be kept on boiler performance and the 
steam-flow air-flow pens give the oper- 
ator an accurate guide to maintain cor- 
rect fuel-air ratio in the furnace. Up- 
take gas temperatures also adds to the 
essential operating information, 


Feedwater Problem 

Feedwater is a problem in every boiler 
plant. particularly where a large part 
of it is condensate from reciprocating 
engines. The oil problem has been com- 
pletely licked by taking all exhaust 
steam that will be returned as con- 
densate. and all steam for feedwater 
heating. through two water and grease 
extractors in series. Not the least trace 
of oil is ever found in the boilers. Feed- 
water treatment is in charge of the Hall 
Laboratories. but daily checks are made 
on it by the chief engineer and treat- 


Cooling tower for turbine-condenser circulating water located on building roof is rated 
1200 gpm from 115 to 90 F, with a wet-bulb temperature of 75 F 


ment adjusted accordingly. On the 
night shift the watch engineers blow 
down the boilers a given amount. This 
treatment keeps the boilers in first-class 
condition. 

At least twice a year the engines are 
indicated and if there is any doubt at 
any other time about an engine's per- 
formance it is indicated at that time. 
The fact that some of these engines. 
even though 31 years old, are in as good 
condition and operating as efficiently as 
when first installed. speaks well for the 
way the plant is operated. 

Operation of this plant for the last 
16 years has been directly in charge of 
Charles F Dobbie. an ex-marine engi- 
neer. Chief Engineer Dobbie’s philoso- 


phy of power-plant operation may be 
summed up by saving. “Eternal vigi- 
lance keeps down operating costs. pro- 
duces high efficiency. and insures 1000 
reliable service from the equipment.” 
The Chief says: First. keep the equip- 
ment scrupulously clean. By doing this 
you will find the little defeets and ean 
correct them before they cause unex- 
pected trouble. you do this. your 
serious troubles will be few. Don’t take 
chances. Thoroughly understand your 
plant and what it ean do under all con- 
ceivable conditions and be sure that 
your assistants also know this. Then if 
an emergency does arise it is only a 
matter of routine operation to meet the 
situation, 


NEW EQUIPMENT IN 415—5TH AVE POWER PLANT 


475 hp, 4480 rpm. 2 lb g to 26 in. vacuum 


Reduction gear 4480 to 1200 rpm............ Terry Steam Turbine Co 
Generator ...Crocker Wheeler Electric Mfg Co 


300 kw, 1200 rpm, 125 and 250 volts, 3 wire 


Surface condenser, 1270 sq ft surface, 5¢ in tubes..The Lummus Co 


Turbine-oil filters 
Reducing valves 


Turbine tachometer. 


S F Bowser & Co 
Reading-Pratt & Cady Div 
games G Biddle & Co 


Steam separator and grease extractor combined 


Utility Steam Specialties Co 


Capacity 13,000 lb of steam per hr 


Steam-jet air pump, two-element single-stage....... The Lummus Co Cooling tower Rea Pee eee .........Phillips Cooling Tower Co 
Condensate pump, centrifugal, 30 gpm........ Warren Steam Pump Co 1100 gpm from 115 to 90 F, 75 F wet-bulb temperature 

Condensate: pump 5 General Electric Co Cooling tower, steel supports......... Steel Co 
Circulating-water pump, 1100 gpm..Worthington Pump & Mach Corp Turbine and pump foundations. ...............0.c0ee. H D Hynds Co 
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Stop CORROSION Attack 


N NEARLY all hot-water process work 
| as weil as in steam plants, the 
boilers, economizers, heaters, feed and 
water lines are besieged to some ex- 
tent by erosion, corrosion, or both. 

Erosion is a mechanical action; 
molecules of the material are actually 
torn away by abrasion or scuffing. Typ- 
ical examples of erosion include wear- 
ing of valve seats and elbows in air 
lines. Most erosion difficulties can be 
reduced by making the fluid involved 
move at a slower rate. This article 
deals with the harder problem of cor- 
rosion. 

The simplest kind of corrosion rep- 
resents a straight reaction between iron 
and oxygen. Chemically, this is: 

2 Fe + O, = 2FeO 
Reduced to understandable language, 
this means that 3.45 lb of iron will 
unite with one lb of oxygen to give 
1.45 Ib of iron oxide. This reaction 
will continue until the supply of iron 
or oxygen is exhausted. 


Strange as it may seem, the same 
result may be obtained in the complete 
absence of free oxygen, if water with 
CO, dissolved in it is present. In water, 
CO. makes carbonic acid, which is 
H.CO,. The first thing that happens 
when carbonic acid comes in contact 
with iron is replacement, by iron, of 
the hydrogen in the carbonic acid. 
The chemist writes it this way: 

H.CO, + Fe — H, + FeCO, 
Under heat. the ferrous (iron) car- 
bonate breaks down into iron oxide and 
CO.. which is released. In a boiler the 
CO. would pass off with the steam and 
reappear in the condensate, causing 
the cycle to repeat. Thus. in theory at 
least, it would be possible for one 
molecule of CO. to cause an entire 
piping system to rust away. 


Oxygen Attack 

Water with only one part per mil- 
lion of oxygen could pick up 0.08 Ib 
of iron each aay for each 1000 Ib per hr 
water flow. To offset this attack would 
require the addition of the same amount 
(0.08 Ib) of finely divided iron daily 
for each 1060 Ib per hr water flow. 

Sodium sulphite may also be used 
to stop oxygen attack. Addition of 
quantities equal to eight times the 
amount of oxygen is necessary. At 1000 
Ib per hr flow. 24.000 lb of water would 
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Carbon dioxide in water may cause more trouble than oxygen, 


particularly if it’s liberated at a trap discharge or similar 


point. Bill Maddock tells in plain language how corrosion 


acts and gives a handy list of things to do about it 


pass through the system in a day. If 
one part per million of oxygen was 
present, there would be one-millionth 
of 24.000 Ib, or 0.024 Ib of oxygen to 
be removed each day. On the basis 
of eight times as much sodium sulphite, 
0.192 Ib would have to be added each 
day. for each 1000 Ib per lr flow. 
These figures make it easy to see why 
chemical 
pensive and why it adds to the total 
concentration of dissolved solids. Me- 


reduction of oxygen is ex- 


chanical deaeration is the efficient, eco- 
nomical and practical way to reduce 
oxygen down to about 0.05 ppm, with 
chemical treatment (sodium  sulphite 
usually) for the last traces. 

The ability of small amounts of CO, 
to cause extensive 
scribed before, indicates the importance 


corrosion, as de- 


of reducing it to the lowest possible 
value. Mechanical deaeration  effec- 
tively eliminates CO.. Adding caustic 
to the water keeps the solution basic 
and materially retards the displace- 
ment of hydrogen by iron which was 
shown to be the first step in the cor- 
rosive action of carbonic acid. Of the 


sodium hydroxide 
would be the most logical to use if it 
were not hazardous to handle. Soda 
ash (sodium carbonate, NaoCO,) is usu- 
ally preferred but its use tends to de- 
feat its own purpose because it breaks 


common caustics. 


down under heat to give the desirable 
sodium hydroxide (NaOH) and_ the 
objectionable CO.. 

Highly alkaline solutions are sup- 
posed to have been responsible for 
This type of 
corrosion or crystalline fracture was 


caustic embrittlement. 
more or less alleviated by maintaining 
a sulphate compound in excess of the 
caustic in accordance with the well- 
known ASME ratio. We found, in a 
100-Ib 750-F plant, that when sodium 
chloride was held at one-half the caustic 
and one-sixth the sulphate, no embrittle- 
ment was noted, When the ratio fell off 
there were definite signs of crystalline 
fractures. Recent laboratory tests show 
that silica is a major factor in em- 
brittlement and that sodium chloride 
does inhibit the action if held to the 
proper ratios, 

Highly caustic waters can be re- 


POWER February, 1942 


3 
ies: 


duced by sulphuric acid, but the proc- 
ess may be hazardous. The addition 
of disodium phosphate will reduce the 
total methyl-orange alkalinity but will 
not necessariiy cut the pH value. The 
reaction is: 

Na.CO, + 2Na,:PO,(H) = 2Na;PO, + 

H:O + CO, 

In other words, the phosphate breaks 
up the carbonate and liberates CO,, 
which then has to be removed by de- 
aeration. The benefits of disodium 
phosphate are twofold inasmuch as 
the reaction produces trisodium phos- 
phate that is available to combine with 
any calcium or magnesium to prevent 
scale formation. 

Peculiar conditions arise where it is 
not possible to treat chemically. For 
instance. condensed bleed steam may 
be low in pH, high in dissolved oxy- 
gen and contain CO.. We have found 
that, without a doubt, the heater drip 
return lines suffer more from corrosion 
than any others in the plant. A series 
of tests run on an 800-lb 4-stage bleed- 
ing turbine showed a normal pH value 
for the drips of 6.2. Pressures on the 
bleed lines ran from 300 Ib to 17 in. 
Hg. The piping on all four return 
lines failed after about six months. 
Later, boiler water was added to the 
steam side of the highest stage heater 
and cascaded down with the drips to 
give pH values of 10.2, 9.0, 8.3, and 
7.8. after each succeeding dilution by 
the condensed bleed steam. This ar- 
rangement was used about one year, 
with no evidence of any corrosion. 
However, the practice was discontinued. 
lest the heater tubes become dezinci- 
fied from the high pH on the steam 
side. Because the most frequent failure 
came at the first connection or ell 
after the trap. it was concluded that 
the sudden flashing at the trap dis- 
charge liberated oxygen and CO.. 
Since interna! chemical treatment could 
not be recommended, the piping was 
changed to red brass. 

In general, our experience indicates 
that: 

1. In cold water. a pH of 6.3 is not 
serious if oxygen is absent, 

2. Oxygen is not detrimental in cold 
water if there is sufficient pressure, 

3. Combined oxygen and CO, may 
he serious at any temperature, 

|. Regardiess of temperature or pres- 
sure, small amounts of CO. and oxygen 
are serious if there is any change of 
conditions that would tend to liberate 
either or hoth gases. This applies to 
all evaporator surfaces, trap discharges. 
pressure-reducing stations, metering 
poimts. ete. and 

Controi of pH and CO, are just as 
‘mportant as oxygen control. 
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Table I—SUGGESTED TREATMENTS 


Remarks 
Effective; requires equipment 


(2) Sodium carbonate (4-10 Adds to concentrations 


Adds to concentrations; corrosive to 
iron; hazardous 


(4) Sodium phosphate (2-8 Adds to concentrations; requires 


Trouble Remedies 
Acid feedwater, (1) Deaeration 
caused by or 
pollution ppm) 
(3) Sodium hydroxide (2-6 
ppm) 
ppm ) 
Oxygen, ) Deaeration 


(1) 
entrained in water (2) Sodium sulphite, 


or from condenser 
leak divided iron 


Embritllement, (1) Sodium sulphate 


caused by high 
alkalinity (2 


Sulphuric acid 


(3) Disodium phosphate 
(4) Continuous blowdown 


special lines; corrodes iron if 
concentrated; not. too effective 


Effective; requires equipment 


fer- Adds to concentrations; has to be 
rous hydroxide, finely 


continuous; costly for the re- 
sults obtained 


Adds to concentrations; not always 
etfective 

Hard to control 

Liberates CO, 

Effective; requires equipment 


Scale, (1) Evaporation (makeup) Etfective; requires equipment 
from silica and (2) Trisodium phosphate Adds to concentrations; not most 
calcium and mag- effective 
nesium salts (3) Disodium phosphate Adds to concentrations, but less 
than trisodium phosphate 
(4) Hexametaphosphate Adds to concentrations 
(5) Zeolite or lime-soda Effective; require equipment 


Table II—REASONABLE CONCENTRATION LIMITS 


(All figures except pH values are in ppm) 


Raw 
feedwater 
‘Total hardness......... 0-170 
Total alkalinity. ....... 10-250 


Sodium chloride........ 


Sodium sulphate... . 

Sodium phosphate...... 0-10 

Sodium sulphite........ 0-10 times 

Total concentration... . 500 


(From 2 to 3 times the alkalinity) 


Boiler Circulating 
Condensale water water 
0-10 Nil 0-L00 
4-40 100-100 50-1000 
(Not more than }$ the alkalinity) 0-100 


0-2000 


1.0 30-600 0-6 
0-1 30-60 None 

7.0-8.5 10.5-11.5 9.5! 
50 500-3000 3000 


; Condensers equipped with brass should run lower, but not below 7.0. 
2 High-pressure, high-heat-rate boilers should be limited to about 1200. 


Explosions in Furnace Prove Mystery 


Until Manager Uses His Nose 


A SERIES OF EXPLOSIONS that oc- 
curred one morning in the furnaces of a 
coal-fired horizontal tubular boiler at a 
New England plant proved puzzling until 
an alert manager with a good sense of 
smell discovered the cause. 

It was the practice at the plant to bank 
the fire at the close of each day’s work. 
On the morning of the explosions the fire- 
man loosened the banked fire preparatory 
to getting up steam. Soon afterward the 
series of detonations occurred within the 
setting. The first was severe enough to 
crack the masonry; subsequent ones were 
of less intensity. 

Of course there was considerable anxiety 
among the plant personnel. ‘The fuel was 
examined closely, as were the dampers. 
However, when the manager was called to 


the powerhouse, he at once detected the 
odor of illuminating gas. 

This was puzzling since the plant had 
no gas connection in the boiler room. The 
source of the odor was traced to a crack 
in the concrete floor directly in front of 
the ash-pit doors. It was decided that gas 
from this source was the cause of the 
explosions; that when the banked fire was 
broken and the doors opened, the draft 
drew the gas rapidly into the setting. 

When gas company men had dug down 
to a gas main near the building, they 
found a small hole the size of a dime in 
the main at a point approximately 22 ft 
from the ashpit doors. The sandy texture 
of the ground surrounding the main _per- 
mitted the gas to seep to the crack in the 
boiler room floor..-The Locomotive 
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PROBLEMS 


Questions from 
Our Readers 


Rating Power-Transmission 
Equipment 


Question 1 


CLUTCHES, SHAFTING, COUPLINGS and 
other mechanical power-transmission 
equipment are rated in horsepower at 
100 rpm. 1 understand that if a clutch 
is good for 5 hp at 100 rpm, then it is 
supposed to transmit (300 = 100) x 
5 == 15 hy at 300 rpm. This brings 
up the question of the effect on a 
clutch of accelerating the 15-hp load 
to 300 rpm instead of a 5-hp load to 
100 rpm. Te do the 15-hp job would 
seem to put a@ more severe strain on 
the clutch. Maybe some Power readers 
can tell me what allowances to make 
for the higher-speed conditions and how 
to provide for them. No doubt a dis- 
cussion of how clutches and couplings 
are rated would be illuminating to a lot 
of us.-MEW 


Boiler-Feed Pump 


Question 2 


IN OUR PLANT WE SHOULD HAVE @ re- 
serve boiler-feed pump. We have a 
spare pump which is suitable for this 
purpose in every way except that we 
have no driving unit. As the pump is 
complete with necessary bearings we 
would like to use a belt drive from 
our main engine shaft, Using this drive 
requires only a short run of piping 
and will permit us to utilize available 
power from the engine, By driving the 
pump in this manner we will have no 
control of the speed, and as the boiler- 
water level is controlled automatically, 
what governing devices can or must 
we use to prevent damage to the pump? 
Will this setup make a dependable 
feedwater supply so that we can keep 
one of our governor-controlled pumps 
as a standby unit?—®KT 


SUITABLE ANSWERS from readers will be 
paid for if space is available for publi- 
cation. Answers accompanied by practical 
drawings or photographs will command 
additional pay. 
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Cable Damage 


Answers to Dec Question I 


The Question 


I WILL SOON BE RESPONSIBLE for pulling 
control cable into long runs of conduit. 
This cable is the usual 6-, 8-, and 12- 
conductor with rubber insulation and 
fabric-braid covering. As the runs are 
long and have numerous bends, how 
will | know what pulling force to ap- 
ply, and is there any limiting device 
which 1 can use to prevent stretching 
the cable? Is it possible that under 
this condition cable may be stretched 
to such an extent that the insulation 
will fail between conductors?—R.Lz 


Wire Strength Determines 
Allowable Pulling Force 


IN SOME LOCALITIES the electrical code 
limits the length of a conduit run. be- 
tween pull boxes, the object being to 
prevent stretching the cable and break- 
ing down the insulation. The general 
practice is to have a pull box every 
100 to 400 ft. depending on the num- 
ber of turns in the run, 


Y 


Copper wire acts in a very different 
manner than iron wire. Copper does not 
obey Hooke’s Law and its stretch varies 
with the condition of the copper and 
the amount of work that has been 
done on it. For these reasons it is dif- 


ficult to determine the stress at which 
the copper will stretch and cause trou- 
ble. The breaking point of copper wire 
is shown in a number of handbooks. 
These figures show that comparatively 
little strain can be put on wire with- 
out danger of damage. 

Figures given for annealed wire will 
show that: 

No. 12 wire breaks at 198 Ib 

No. 8 wire breaks at 481 Ib 

No. 6 wire breaks at 763 Ib. 
Therefore. great care must be used. 
particularly on the smaller sizes. 

The acconipanying sketch shows a 
convenient method of pulling wire 
through conduit, at the same time pro- 
viding a means of limiting the force 
applied to the wire. A friction clutch 
having spring adjustment is installed 
between wire reel and the handle. By 
using an ordinary spring scale, the 
clutch may be adjusted to slip at ap- 
proximately a given load, and _ there- 
fore handle various-sized wire. The 
arrangement also keeps the pull wire 
in good shape for the next run, 


Lakewood, Ohio J P Simons 


Install Pull Boxes 
Instead of Bends 


RLZ Fairs to TELL the size of the con- 
ductors or the size of the conduit, 
which are the things that govern the 
pulling force required, From the ques- 
tion | take it that the conductors are 
all in one braid and are small in size. 
In this case not enough force can be 
applied by hand to cause any damage 
to the insulation. If the runs are ex- 
ceptionally long and have over three 
or four bends, it may be necessary to 
install pull boxes, or fittings with  re- 
movable covers can be used instead of 
pipe bends. These work fine, are inex- 
pensive. and can be obtained in either 
right- or left-hand bends. 

1 don’t know of any practical limit- 
ing device that can be used. If the 
runs are already in, enough force must 
be applied to pull the wires through. 
By using a rope, fish line, or other 
wire for pulling. it will break before 
the conductors are damaged. I have 
never seen a multiple conductor 
stretched by pulling, even with the 
use of a winch and *%xy-in. wire rope. 

Tale fed into the conduit with the 
conductors helps them slide through. 
Local conditions are the governing fac- 
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tors in all cases of this kind. My ad- 
vice would be not to try to pull over 
two or three bends, if the conduit does 
not offer much clearance for the wires 
and the runs are exceptionally long. 
Wilmette, Ill. E O ScCHMOKER 


Use Proper Tackle 
and Practical Judgment 


THE SAFE INSTALLATION of RLZ’s ca- 
bles depends on the layout of the job. 
proper placing of the pull boxes, 
elimination of right-angle bends as far 
as possible, and intelligent care in 
pulling and feeding the cables. 

The runs, having numerous bends in 
this case, may demand extra pull boxes 
throughout the line. Do not attempt to 
pull these cables around more than 
two right-angle bends at once. The 
reason for this is obvious. On straight 
runs. do not attempt to pull more than 
100 to 120 ft at a time. 

Use plenty of powdered tale or soap- 
stone blown into the conduits and ap- 
ply liberally as the cables are being 
fed in. Do not use grease on this type 
of cable as this is only permissible for 
lead-covered cable, and if applied here 
will eventually rot the insulation, 

Use a light set of rope blocks and 
judgment, and no_ trouble 
should be experienced. 

If these cables are to be pulled into 


practical 


separate conduits, condulets and_ ells 
will take the place of pull boxes. 
Kearny, N. J. =Grorce McNay 
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V-Belt Tension 


Answers to Dec Question 2 


The Question 


WE HAVE HAD A LOT OF DISCUSSION In 
our plant about the effects of unequal 
stretch of multiple V-belts. Some of my 
associates claim that, if each belt takes 
its share of the load, unequal stretch 
makes no difference, while others are 
equally certain that it does. The latter 
is apparently the generally accepted 
opinion among industrial engineers, and 
V-belt manufacturers match their belts 
for length. However, | have not found 
any good reason why and how a small 
difference in the length of several 
V-belts 


their operation, 


operating in parallel affects 
Maybe some Power 
readers can enlighten me and my as- 
sociates on this apparently debatable 
point.—cR 


Small Amount of Stretch 
Makes no Difference 


SIMPLY BECAUSE SEVERAL V-belts op- 
erating in parallel have different  ten- 
sions does not indicate that some of 
the belts) transmit power than 
Also, belts 
with the most tension wear out faster 


more 
the others. because the 
than the others is no proof that they 
are taking more than their share of 
the load. Power transmitted by the 
belts is only one factor that determines 


belt life. 


quently more destructive than the ac- 


Excessive tension is fre- 


tual hp load transmitted, 
slack V-belt 


shirks its share of the load in a multi- 


The opinion that a 


ple-belt drive seems to have developed 
from the erroneous idea that each belt 
is transmitting all the power it) can 
without slipping. Let us consider how 
V-belt 


First we start with the load, 


a properly designed drive is 
selected. 
air compressor, pump, fan or what have 
vou. We 
proper service factor may be used in 
The other 
thing that we want to know is. the 
motor 


must know this so that a 


the selection of the belts, 
speed and 


Note here that no- 
is there anything said 


type, horsepower, 
method of starting. 
where about 
the actual horsepower required to drive 
the load. We are interested) only in 
getting a drive suitable for connecting 
a certain size and type of motor to a 
load possessing certain characteristics. 

Assume the load to be a_ positive- 
type blower that) requires 57 hp. to 
drive it. This unit will require a 75-hp 
motor, which we will assume is of the 

When selecting the 
want to get sufficient 


wound-rotor type. 
V-belt drive. we 
capacity to connect a 75-hp motor to 
an assumed 75-hp load, which in facet 
is only 
that. 
We look in the V-belt manufacturer’s 


57 hp, but we do not know 
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tables and find that the service factor 
for such a load and motor is 2. This 
means that the motor horsepower is 
to be multiplied by 2 to get 75x2=150 
hp. 

We are now headed for a 150-hp belt 
driven by a 75-hp motor. But that is 
not all. Assume the belts are to make 
only 105-deg contact on the small 
To allow for this we use an 
are-of-contact factor of 1.3 the 
normal belt capacity increases to 195 
hp to drive a 57-hp load. This is an 


sheave. 


extreme case, but it does show how 
much difference under certain condi- 
tions there can be between actual load 
and the normal belt capacity selected 
to do the job. Even with a service 
factor of 1.2, as used for certain loads, 
when properly selected the belts are 
only partly loaded. Therefore, simply 
because one or two of the belts stretch 
a little more than the others is no 
reason for believing that they are slip- 
ping or shirking their load. 

The difference in stretch in a group 
of belts is frequently due to giving 
them too much initial tension when put- 
ting them on the sheave. This is done 
by abusing the belts when putting them 
on the sheave, by not moving the motor 
close enough to the load and forcing 
them from one groove to another. 

Belts are not homogenous structures 
no matter how or from what they are 
They will all act differently 
This is 


not a criticism of belts, but is some- 


made. 
under the same conditions. 


thing that is true of every built-up 
If belts are put under ex- 
cessive tension they will stretch dif- 
ferently and when they reach a_prac- 
tically constant condition some will 
have stretched a little more than the 
others. It requires only a very small 


structure. 


fraction of an inch in stretch to make 
a considerable difference of sag in the 
belts. 

The effect of the difference in stretch 
will depend upon the position of the 
drive, whether the tight side of the belt 
is on the top or bottom, or the speed 
of the drive. On a vertical drive with 
the motor on a fixed base below the 
driven pulley. any slackness tends to 
permit the belt to fall away from the 
motor sheave and shirk the load. If the 
motor is on a tension base above the 
driven pulley, Fig. 1. page 103. then the 
effect of the slight difference in tension 
is at least partly compensated for. 

On a horizontal drive, or one that 
is nearly so, with the tight side on the 
bottom, Fig. 2, the effect of difference 
in stretch of the belts will be mini- 
mized. Any slight difference in belt 
length is taken up by sag on the top, 
which increases the are of contact with 
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the sheave grooves and increases their 


power-transmitting capacity. If the 
slack side is on the bottom, Fig. 3. 
then the slack belts tend to fall away 
from the grooves, decrease the are of 
contact and reduce the power-trans- 
mitting capacity. However, if the belts 
have been properly selected, they prob- 
ably have sufficient capacity, even 
though slack, to transmit their share of 
the load. I cannot see where a slight 
difference in stretch in the belts makes 
much differeace if the belts are prop- 
erly selected and operated. I will be 
interested in reading the opinion of 
others. 


Philadelphia, Pa. R O Spencer 


Matched Belts Give 
More Value for Money 


IN THE QUESTION ON V-BELT TENSION 
by CR, the use of matched V-belts will 
depend somewhat on the type of serv- 
ice, speed, and strain put on the belts. 
In most cases matched V-belts are best; 
however, where the pulleys are large, 
and load fairly light, the need for all 
belts to be matched will not be great, 
but all the belts will need to be as near 
the same length as it is possible to get 
them. The reason that unmatched belts 
could be used in this case is that there 
will be enough bearing surface on the 
pulleys so that any small difference in 
the belt lengths will not make any dif- 
ference in their life. 

In cases where the load is light, belt 
speed not excessive and where the belt 
pulleys are not too close together and 
not too small, then unmatched belts 
might give good service. But in cases 
where one pulley is small, with average 
speed and heavy or pulsating load, such 
as for driving compressors, then by all 


means matched V-belts should be used. 

It is my contention that where more 
than one V-belt is used, all belts should 
be matched. These belts will not cost 
much more than unmatched belts and 
will give better and longer service. 
Considering the cost, better service and 
longer life of matched belts will give 
the user more value for money invested. 
because when the belts are of equal 
length the wear is the same on all belts. 
but when they are unmatched, the strain 
and wear is uneven. The longer belts 
will flop more or less and in doing so 
will cause wear where they strike the 
pulley, and this will flex the cords in 
the belting to the point where they 
will slip ana eventually break. When- 
ever this happens it causes more strain 
on other belts. 


Bismarck, N. D. BRADLEY 


Unequal Stretch 
Not as Important 


Ir Is AN ESTABLISHED FACT that when 
two or more V-belts operate under the 
same conditions except as to load and 
tension, the belts which have the more 
tension and the more load will wear 
out earlier than those belts with the 
less tension and the less load. Observa- 
tion of many multi-V-belt drives on 
which the belts were matched with the 
sheaves reasonably in alignment, shows 
that all the belts get about equal wear 
and last about the same length of time. 
Therefore while there is probably some 
difference in the loads which each belt 
carries, that difference is negligible. 
Of course it seldom happens that all 
of the belts on a multi-V drive fail at 
the same instant. This would not hap- 
pen even if the load were exactly evenly 
distributed among the belts because no 
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two belts ever have exactly the same 
life expectancy. 

There is no doubt that among poorly 
matched V-belts operating in multiple, 
the tighter belts carry considerably 
more load than the loose ones. This 
inequality of load depends on how un- 
equal is the stretch or tension. Where 
the drive is horizontal and the sheaves 
are above the minimum diameters rec- 
ommended, the effect of unequal belt 
stretch and tension is not as great as 
it would be on a drive that is vertical 
or on a drive using minimum or less 
than minimum recommended sheave 
diameters. On long horizontal drives 
where the slack side is on top, the 
effects of unequal stretch are partially 
corrected by the improved are of con- 
tact with the sheaves. However, many 
V-belt drives are too short-centered to 
gain this advantage. 

The appearance of a multi-V-belt 
drive in which one belt sags more than 
another is deceiving as an indication 
of the distribution of load among the 
belts. A difference in stretch between 
two belts of only ve of an inch may 
cause one belt to sag % inch lower 
than the other even though it will be 
pulling practically the same load. Cal- 
culated as a percentage of center dis- 
tance, the difference in the sag of two 
belts will be roughly ten times the 
difference in stretch, 

It can be safely assumed that in a 
set of multiple V-belts, matched ac- 
cording to industrial practice and run 
on sheaves reasonably well aligned, 
each belt carries an equal share of the 
load notwithstanding differences in 
stretch and sag. 

Mountain View, N. J. JAMes Apams 


Alignment of Pulleys, 
Tension Adjustment 


\V-BELTS ARE MADE TO RUN in either 
direction with slack on the top. or 
bottom. They are reversible as readily 
as an induction motor. The line join- 
ing the centers may be vertical, in- 
clined at any angle or horizontal. AI- 
lowances are made for slight adjust- 
ments, approximately 10° of the total 
center distance between centers, to fa- 
cilitate installing new belts or remov- 
ing old belts that have been stretched. 

Motors are usually assembled on ad- 
justable bases to allow for belt changes 
and adjustments. The sheaves should 
be carefully aligned for proper opera- 
tion and longer belt and sheave life. 
\fter the drive has been started and is 
running at full load, adjust takeup un- 
(il a slight bow is seen in the slack 
side. Experience will give the correct 
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amount of bow. If the drive is either 
vertical, or an extremely short center. 
quarter-turn or a drive carrying a pul- 
sating load, ii must be operated a little 
tighter than others. 

Sag increases after the first few days 
of operation because of deeper seating 
Slack should 
be taken up by adjusting shaft cen- 
ters. At this time any small differences 
in length when first installed will soon 
disappear. 

Never use belt dressing on this type 
of belt. If the belts slip, clean them 
with a cloth dampened in gasoline. 
then tighten the drive. There should 
be a constant free circulation of air 
around sheaves and belts. If guards are 
used, they should be of the screen type. 


in the sheave grooves. 


Belts will operate satisfactorily with 
an ambient temperature of 140 F. For 
a greater temperature, manufacturers 
supply correct belts for proper opera- 
tion. Oils and greases have a bad ef- 
fect on all belt 
chlorine. dioxide. other 


chemical gases have little on 


drives. Dust. dry 
sulphur 


their operation. Fine spray or rain 
will reduce the coefficient of friction 
of belts on the sheaves, requiring a 


larger service factor, Steam and wa- 


ter may be used to clean these belts 
without any ill effects. Belt storage 
should be in a cool, dark place away 
from radiators or direct sunlight. 
Fairview, N. J. M N Gozpenovicu 


Slack Belts Pull 
Fair Share of Load 


WHERE A NUMBER OF BELTS are trans- 
mitting power there is a difference in 
the load carried by the different belts; 
this is also true in drives equipped 
with new belts; any difference is fre- 
quently apparent in the tension be- 
tween the different belts, but the seri- 
ousness of such condition many times 
has been exaggerated. At a low belt 
speed of 1400 to 1600 ft per min the 
belts pull by a wedging action and the 
slacker belts pull a fair share of the 
load regardless of the difference in 
tension. 


However, with the higher 


speed drives. centrifugal force tends 
to lift the belt out of the grooves and 
the wedging action is less effective 
with some diflerence in slip. Therefore, 
the higher the belt speed the less the 
wedging effect and the greater the dif- 
ference in tension between the belts. 
Schenectady, N. Y. Cart. BACHMANN 


Are of Contact Controls 
Power Transmitted 


CR’s question of V-belt efficiency is 
no more debatable than if applied 
ordinary flat belts. Any belt takes its 
share of the load according to its are 
of contact on the pulleys in question. 
An ordinary flat belt, having the 
driving or tension side on the bottom 
of the pulleys. will transmit power with 
greater efficiency than a tight belt. be- 


cause of the greater circumferential 
surface whicl. it contacts on drive and 
should the 


driving side be on the top of the pul- 


driven pulleys. However, 
leys. then the opposite results are true. 

This fact. of course, applies to a 
croup of V-belts in similar manner. 
There is a very small loss due to the 
helt stretch under tension, but this is 
small enough to be negligible, as shown 
by the acconipanying sketch. 


Kearny, N. J. Gro McNay 
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AIDS TO OPERATION 


Indicator Shows Overhead Valve Position 


How FAR Is THE VALVE OPEN? A handy 
device which answers this question at a 
glance can easily be adapted to over- 
head valves. As shown in the photo- 
graph. this device consists essentially of 
a nut and pointer, P, which rides on the 
threaded valve stem. A scale mounted 
beside the pointer is graduated in turns 


from closed to open valve position. A 
hooded light. L, mounted near the scale 
completes the installation. Turning the 
hand wheel causes the nut and pointer 
to move along the seale and indicate 
the number of turns valve is open. 
New York, N.Y. FRANK SMART 
Chie} Engineer, Beth Israel Hospital 


Simple Test for 
Oil in Boiler Water 


CONDENSED EXHAUST FROM reciprocat- 
ing engines and pumps is frequently 
wasted because it is contaminated by 
oil or grease. Oily condensate, if used 
for boiler feeding. may cause serious 
operating troubles, including foaming 
and priming. overheating of boiler shell 
or tubes, and corrosion. Oil contamina- 
tion may cause priming and foaming. 
as indicated by an analysis of a de- 
posit from the steam space of a boiler, 
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which showed 20% oil, 4% silica, 
8.2% iron oxide. 62.8% calcium car- 
bonate and 4.407 magnesium carbonate. 

Oil is also carried over with sludge 
from the boiler water into the turbines 
and, becoming cooler, congeals and 
acts as a binder for other substances 
brought over by priming. One analysis 
showed that such a deposit consisted 
of 24.88¢0 oil, 13.8% silica, 6.19% iron 
alumina, 0.03°% calcium sulphate and 
calcium carbonate. 

Oil that exists in emulsion or a fine 
state of division must be coagulated 


prior to removal by filtration, and for 
this aluminum sulphate and caustic 
soda are used. Before it enters the 
filters. condensate is given a treatment 
of approximately one grain of alu- 
minum sulphate and 0.5 grain of caustic 
soda per gallon. The resultant alu- 
minum-hydrate precipitate forms a 
floc which cvagulates the finely divided 
oil particles, thus holding the oil on 
the surface of the filter bed. 

A helpful preliminary test for the 
determination of oil in’ boiler  feed- 
water can be conducted by anyone. 
Just take an ordinary clean test tube, 
fill it to about 2 in. with the feed- 
water to be tested, and shake it in 
the hand for a few minutes with the 
thumb over the test-tube opening. If 
at the end of a short period of shaking 
there is an accumulation of oil globules 
on the surface of the water you can be 
almost positive that there is oil and 
plenty of it in the feedwater. If at the 
end of the shaking period there is no 
evidence of globules. you can be fairly 
sure that the amount of oil in the feed- 
water is quite small, 

Philadelphia, Pa, D DistELHORS' 

Cochrane Corp 
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Right 


How to Measure Distances 
Between Bolt Centers 


STRANGE AS IT MAY SEEM, many oper- 
ating engineers when they measure the 
center distance between two bolts, will 
try to take measurements from center 
to center of the bolts, as in Fig. 1. in- 
stead of between either their left-hand 
or right-hand sides, Fig. 2. If an ac- 
curate measurement is needed it is 
difficult to locate the center of the bolts 
accurately. With the method. Fig. 2. 
the outside of the bolt diameter is easily 
seen. Such measurements are made 
frequently when determining the diam- 
eter of bolt circles. The same rule 
applies when measuring the diameter 
of the circle on which holes have been 
bored in flanges. 
New York, N. Y. SM Etonka 
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Extension Simplifies 
Engine Control 


WHEN CONVERTING AN AUTOMOTIVE 
ENGINE for use as a stationary power 
unit on a hoist the operator found it 
inconvenient to go back of the engine 
He therefore. 
made a guide from a short length of 
%4-in. pipe and welded it into the board. 
AS 
where other controls were mounted. A 
socket 
the bali atop the gear-shift lever was 


each time to shift gears. 


at the front of the engine 
large enough to accommodate 


welded at right angles to the end of a 
length of Y-in pipe extending horizont- 
ally through bushing A in the control 
board. 

He then welded a 6-in. length of 1-in. 
pipe ata slight angle to the engine end 
of the horizontal control bar. This pis- 
tol-grip control handle P made it easy 
io move the gear-shift lever to any posi- 
tion. The clutch was handled by foot 
from a point closer to the ground where 
the operator stood. 


Pomona, Calif. M Witson 


Combination Flat-Belt 
Tightener and Deflector 


OUR EMERY WHEEL WAS. ORIGINALLY 
driven by a flat leather belt, Fig. 2. The 
belt interfered with the use of the 
wheel face so the mechanics frequently 
used the side for grinding. This is 
dangerous because of the possibility of 
breaking the wheel while in use. 
Vurthermore, the belt could not be 
tightened except by resplicing. 

To eliminate these difficulties I made 
lrame to hold two small pulleys, as 
0 Fig. 3. This I supported from a 
racket on the wall, Fig. 1, and ran 
the two strands of the belt over the 
pulleys as shown by the full lines. 


i 
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The bracket holding the pulley frame 


is slotted so that the frame and small 
pulleys can be moved to the position 
shown by the dotted line to adjust the 
tension in the belt. 


New York, N.Y. 


SM Etonka 
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tightening 
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Small Holes in Valve 


Insure Dry Steam 

PROPER DRAINAGE of soot-blower piping 
is one of the most important factors 
influencing the satisfactory operation 
of this class of equipment. Unless this 
piping is drained of all moisture be- 
fore soot-blower valves are opened there 
is a very real danger of the elements 
being cracked and the boiler surfaces 
becoming eroded by water. 

Water which might reach the blower 
elements and cause trouble may come 
from a number of sources. Among 
these are liquid accumulations in’ the 
branch piping due to leakage steam 
bypassing the main valve between soot- 
blowing periods, initial condensation 
in the lines when steam is turned into 
the branch piping prior to operating 
the various biower elements, and steam 
that condenses in the system while the 
operator is moving from one blower 
valve to the next. 

This eliminated by 


water can be 
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manipulating the drain valve properly. 
The usual procedure is to leave this 
valve wide open at all times when soot 
blowing is not in progress. When the 
main steam valve is opened the drain 
valve is throttled but not closed en- 
tirely. This procedure takes care of 
condensation during the blowing op- 
eration. There is always danger how- 
ever, that the drain valve will be in- 
advertently or carelessly closed. In our 
plant we have provided against such 
an eventuality by drilling small holes 
in the valves to insure drainage under 
all conditions. 


Lynchburg, Va. O M Roserts 


Superheat Scale 


for Thermometer 


We HAVE A 
BOILER THAT OP- 
ERATES at 400 Ib 
per sq in. pres- 


sure and a total 250-4 +700 
steam tempera- 
ture of around 
575 F. Since the 
temperature of 
400-Ib saturated 
steam is approx- 
imately 450 F, 
our normal su- 
perheat is 575— 
450—125 F. The 
superheat, how- 
ever, varies over 
quite wide 0-450 
range, to 
get it we deduct 
450 from total 
temperature. To 
simplify this we 
put second 
scale on the ther- 
mometer that 
gives the super- 
heat directly, as in the figure. 
Alamosa, Colo. P STEEN 
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Level Alarm for 
Turbine Oil System 


OUR TURBINE LUBRICATING-OIL PUMP is 
located where it is difficult to inspect 
and maintain, and cannot be seen by 
the turbine operator. This pump. 
which is a direct-acting reciprocating 
steam unit, pumps oil from the sump to 
an elevated tank, where it flows by grav- 
ity to the turbine bearings. The speed 
of the pumps is automatically con- 
trolled by a valve in the steam line 
positioned by a float in the lubricating- 
oil tank. 
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Tie-Down Absorbs Pump Pounding 


THE DISCHARGE LINE FROM A DUPLEX- 
PLUNGER PUMP. Operating at pressures 
up to 1200 Ib per sq in. vibrated at 
certain speeds and pressures. There 
was a_ possibility that this vibration 
would produce stresses and break the 
joints in the piping system. To prevent 
this and also to counteract the effect 
of the high pressure to straighten out 
the bends in the system. we installed a 
short length of heavy chain around each 


joint and attached it to the pump base 
by a turnbuckle, as in the photo. By 
taking up on the turnbuckle we can 
draw the line tightly against its sup- 
ports, and dampen any vibration before 
it reaches a dangerous condition. The 
chain is held in place at the pipe elbow 
by bosses spot welded on the outside ot 
the elbow spaced to fit between chain 
links. 
Houston, Texas Cuarces C Lynpe 
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On two occasions the oil pump stop- 
ped without the operator noticing it 
until a bearing wiped. To correct this 
condition we installed a lamp on the 
log desk and arranged its circuit with 
a contact that is opened and closed by 
movement of the pump’s piston rod. 
As long as the pump operates the lamp 
flashes, but if it stops the lamp will 
show bright or dark continuously de- 
pending on the position of the piston. 

As a further precaution we installed 
an indicator and an alarm on the oil- 
sump. We drilled a hole in the sump 
cover and welded a pad over it. This 
pad was tapped for a %g-in. pipe to act 
as a guide for a rod on a float placed 
in the oil sump, as in the figure. On 
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Water-Level Indicator for Elevated Tanks 


A COMMON FORM OF WATER-LEVEL INDI- 
cAToR for tanks is shown in Fig. 1. 
With this arrangement the indicator 
moves in the opposite direction to the 
water level. When the tank is full the 
indicator is at the bottom and when 
empty is at the top. 

When we needed a water-level indi- 
cator for our elevated water tank we 
made it so that the indicator moves in 
the same direction as the water level. 
Fig. 2 shows how this was done. The 


chain from the float goes over a sheave. 
down around another at the bottom of 
the tank and to the indicator, which 
connects to the counterweight. It is evi- 
dent that when the indicator and float 
are set at the same level they will al- 
ways move up and down together. When 
the tank is full the indicator will be at 
the top with the float and when the tank 
is empty the indicator will be at the 
bottom. 


Philadelphia, Pa. R O SPENCER 


top of the rod we attached a short 
copper strip at right angles to it. The 
copper strip serves as a pointer on a 
scale to show the amount of oil in the 
sump and also closes contacts at the 
high and low oil levels to sound an 
alarm. 


Bronx, N. Y. Tyter Hicks 


Divided Load Solves 
Parallel Problems 


AN ISOLATED POWER PLANT contained 
two corliss engines belted to a 150- and 
200-kw alternator and an automatic- 
cutoff slide-valve high-speed engine di- 
rect-connected to a 60-kw_ alternator. 
arallel operation with the small engine 
was practically impossible because this 
mit tended to hog the load from the 
‘ier machines. 

Part of the load on the plant was a 
We in- 


series are-lamp circuit. 
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stalled a double-throw switch, as in the 
diagram, so that during peak loads the 
arc lamps could be connected to the 
small generator. During normal oper- 
ation we connected the are-lamp cir- 
cuit to the busbars and shut down the 
small unit. This solved the peak-load 


problem and also permitted connecting 


any of the generators to the busbars, 
when a single unit would carry the load. 


Duluth, Minn. E R WEBER 


New Piping Source of 
Boiler-Oil Trouble 


FoR A NUMBER OF YEARS we. experi- 
enced difficulty with oil in our boilers. 
Although this oil was not responsible 
for any serious trouble there was. al- 
ways the fear that it might at some 
time. In attempting to eliminate this 
condition every reasonable precaution 
was taken to prevent oil entering the 
piping system. Oil separators in the 
exhaust lines from reciprocating steam 
pumps—the only reciprocating equip- 
ment in the plant using steam—-were 
checked continuously to be sure they 
were properly drained and operating 
efficiently, 

When this procedure failed to keep 
oil out of the boilers the pump exhaust 
lines were disconnected from the low- 
pressure steam system, the exhaust con- 
densed in a hot-water heater and the 
oily condensate wasted. Even after this 
was done indications of oil were again 
discovered in the boiler drums, 

Finally after much investigation the 
source of the oil was discovered. Our 
piping system is extensive and fur- 
nishes steam for heat and process use 
to numerous buildings scattered over 
a wide area. In addition to being ex- 
tensive it is old and requires a great 
many renewals. It was found that oil 
from renewal piping in various forms, 
that is, thread-cutting coolant, pipe- 
joint compound surface oil on 
the new pipe itself was coming back 
to the boilers. 

After instructions had been issued 
that all new piping must be blown out 
thoroughly or if possible allowed to 
drain to waste for several days before 
it was connected into the main con- 
densate-return system, no further indi- 
cations of oil appeared in the boilers. 

Roanoke, Va. S H CoLeMAN 
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lent of the pumping work required to 
force the 32-F water under the loaded 
piston at the start of the process. 

This correction doesn’t amount to 
much (only about 45 Btu in this ease). 
but | mark it dewn to set me right with 
the thermodynamic experts. 

In the old days we never had much 
trouble figuring the amount of heat re- 
quired to warm one pound of water 
from one temperature to another. We 
never paid any attention to the pressure 
and often figured the heat added = by 
merely subtracting the low temperature 
from the high. That is. we figured it 
took 300 Btu to heat one pound of 
water from 100 to 400 F. 


exactly the net heat required unless the 
heating is performed under certain spe- 
cial pressure conditions not often 
existing. 

The more I try to explain this. the 
more confused the reader will get. so 
here is my advice to the practical man 
who is not concerned with the hair- 
splitting battles of the experts. but 
merely wants to use the steam tables for 
ordinary garden-variety figuring: 


Forget all the refined definitions of 


the “enthalpy of the liquid.” Take it to 
be merely the heat required to warm 
the liquid from 32 F to the given tem- 
perature, regardless of the pressure. 
This rule will be close enough for mest 


: HEADWORK SECTION 
d 
: Steam Table Drills—No. 2 
| Heating Water—Making St 
By PHIL SWAIN 
> ae N DEFINING “ENTHALPY™ last picked the two enthalpies out of the not exceed 500 lb per sq in, absolute. 
ae last month I made a slight error. I steam tables and took the difference. In the case of “enthalpy of vaporiza- 
= indicated that the enthalpy of saturated Using our modern tables, this gives tions.” the precise definition is the same 
: liquid water at 170 Ib absolute pressure 374.97 — 67.97 = 307 Btu. or 7 Btu as the practical one: “Heat added to 
’ is exactly equal to the heat that must be more than the straight difference of the convert one pound of saturated liquid 
A supplied to warm one pound of water temperatures in this particular example. water into saturated vapor at the same 
from 32 F to the saturation temperature The answer figured this last way will pressure and temperature.” 
(368.41 F) if the water is subjected to be good enough for most practical men “Enthalpy of saturated vapor” will 
4 a pressure of 170 Ib per sq in, absolute. today. but again is open to question by be the sum of the enthalpy of the liquid 
2 throughout the heating. Actually the the experts. They will point out that and that of vaporization. [t is what used 
FY: enthalpy is all this plus the heat equiva- the difference of the enthalpies is not to be called “total heat of saturated 


steam.” 

“Enthalpy of superheated vapor” is 
the enthalpy of saturated vapor at the 
same pressure plus the additional heat 
required to superheat the saturated 
vapor. 

Disregarding the fine points already 
mentioned. the following rule is good 
enough for ordinary engineering work 
at pressures under 500 Ib: 

To convert water at any temperature 
into water at higher temperature, or into 
steam at any condition, the heat re- 
quired is equal to the final enthalpy 
minus the initial. 


Problem 1—How much heat is required 


to heat one pound of water from 94 F 
to 202 F? 


When we wanted to be precise we practical purposes if the pressure does 


SOLUTION: 
a Enthalpy Jiquid ai 202 F 170.00 Btu 
st Table 1. Saturation: Temperatures (Fig 1) 
Volume Enthalpy Enthalpy Liquid at F 61.98 Btu 
Temp. Lb. Sat. Sat. Sat. Sat. Sat. Sat. Temp. ( Fig 1) 
Fahr. Sq.In. In. Hg. Liquid Evap. Vapor Liquid Evap. Vapor Liquid Evap. Vapor Fahr. 
t p Vig Ve hy hy St Stig Se t Heat supplied (diff) 108.02 Btu 


90° 0.6982 1.4215 0.01610 468.0 468.0 57.99 1042.9 1100.9 0.1115 1.8972 2.0087 90° 
91 0.7204 1.4667 0.01611 454.4 454.4 58.99 1042.4 1101.4 0.1133 1.8927 2.0060 91 robiem < ow much heat ts require 
92 0.7432 1.5131 0.01611 441.2 441.3 59.99 1041.8 1101.8 0.1151 1.8883 2.0034 92 
93 0.7666 1.5608 0.01611 428.5 428.5 60.98 1041.2 1102.2 0.1169 1.8838 2.0007 93 ae = 
94 0.7906 1.6097 0.01612 416.2 416.2 61.98 1040.7 1102.6 0.1187 1.8794 1.9981 94 208 F into saturated steam at 174 Lb 


per sq in. absolute pressure? 


to convert one pound of feed water at 


167.99 977.9 1145.9 0.2938 1.4824 1.7762 200° 
170.00 976.6 1146.6 0.2969 1.4760 1.7729 202 
172.02 975.4 1147.4 0.2999 1.4697 1.7696 204 
174.03 974.2 1148.2 0.3029 1.4634 1.7663 206 
176.04 972.9 1148.9 0.3059 1.4571 1.7630 208 


200 11.526 23.467 0.01663 33.62 33.64 
202 12.011 24.455 0.01665 32.35 32.37 
204 12.512 25.475 0.01666 31.14 31.15 
206 13.031 26.531 0.01667 29.97 29.99 
208 13.568 27.625 0.01669 28.86 28.88 


SOLUTION: 
Enthalpy sat. steam =1196.4 (Fig 2) 
176.04 (Fig 1) 


Enthalpy feed water 


Fig 1—Extract. Table 1. Keenan & Keyes, “Saturation: Temperatures” Heat supplied (diff) 1020 96 Btu 


tg (To be continued in March Power) 
Table 2. Saturation: Pressures 
Specific Volume Enthalpy Entropy Internal Energy Abs. Press rer 
Sq. In. Fahr. Liquid Evap. Vapor evap: wapor Liquid Evap. Vapor Sq. In. series are to the hermod\ namic Prop- 
170 368.41 0.01822 2.675 341.09 854.9 1196.0 0.5266 1.0324 1.5590 340.52 771.4 1111.9 170 erties of Steam” (1936 Edition), by 
172 309.35 0.01823 2.645 342.10 854.1 1196.2 0.5278 1.0302 1.5580 341.52 770.5 1112.0 172 
174 37029 0.01824 2.616 343.10 853.3 1196.4 0.5290 1.0280 1.5570 34251 7697 11122 Keenan and Keves. published by John 
176 371.22 0.01825 2.587 344.09 852.4 1196.5 0.5302 1.0259 1.5561 343.50 768.8 1112.3 176 
178 372.14 0.01826 2.559 345.06 851.6 11967 0.5313 1.0238 1.5551 344.46 767.9 1112.4 178 Wiley & Sons, Inc. New York, Sections 
28 reproduced by permission of the pub- 
4 Fig 2—Extract. Table 2, Keenan & Keyes, “Saturation: Pressures” lishers. 
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STIONS QUICK ANSWERS 


All Around The Plant 


QO—Name two ways in which alter- 
nating current can be transformed into 
direct current. 

A—Alternating current can be trans- 
formed into direct current either by a 
rotary converter or a rectifier. 


Q—Why are generators over-com- 
pounded ? 

A—They are over-compounded so 
that the terminal voltage will increase 
as the machine load increases. This 
over-compounding or raising of the 
terminal voltage prevents low voltage 
at the load center caused by line drop 
from heavy feeder loads. 


Q—What is meant by 95° steam? 

\—-In a quantity of “wet” steam (a 
mixture of steam and water) the per- 
centage of dry steam. expressed as a 
decimal. is called the quality of the 
steam. Steam that contains 5°% or .05 
moisture would be classed as having 
dry steam. 


Q—How many Btu would re- 
quired to change 1 lb of ice at 32 F 
to water at the same temperature? 

\—Temperature of fusion is the 
temperature at which a solid changes 
to a liquid, or a liquid changes to a 
solid. The fusion temperature of ice 
is 32 F. At this temperature it requires 
144 Btu to change 1 Ib of ice to water: 
this is the datent heat of fusion. 


Q— What is the difference between 
«a revolution counter and a tachometer? 

revoiution counter is used to 
measure total revolutions without con- 
sidering the time element. When used 
to measure rpm the revolutions must 
be counted for the duration of one 
minute, A tachometer registers the rpm 
directly on its dial, 


QO—How many gallons of water per 
minute will flow through a pipe having 
an-area of 2 sq in., velocity of flow 
being 450 4t per minute? 

\—A velocity of 450 ft per min is 
equal to 12 
With a pipe having an area of 2 sq in. 
or 10.800 cu 


150 or 5400 in. per min. 


this results in 2 
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in. of water flowing per minute: As 
there are 231 cu in. in. one gal, 
10.800 + 23i==46.7 gpm 
through the pipe. 


flowing 


Q—Is it necessary to have a re- 
ceiver on a cross-compound engine? 
Why? Could you run without one? 

A—The determining factor regard- 
ing the installation of a receiver is the 
position of the cranks in relation to 


each other. In a cross-compound engine 
the cranks are generally located 90 
deg apart. Having the eranks with 
this relation to each other gives a 
more uniform torque than is the case 
when the cranks are 180 deg apart. 


_Dead_|__ 
centers 
_ Resultant 
torque 


Torque, Pound Inches 


O 45 90 135 180 225 270 315 360 
Angular Position of Crank 
(Degrees) 


Torque, Pound Inches 


Low-pressure __ High-pressure _ 
dead centers dead centers 

0 4 90 85 80 225 270 3155 X60 
Angular Position of Crank CDegrees) 


This is quite apparent from a study 
of the torque curves of a tandem and 
With com- 


pound engines having crank positions 


cross-compound — engine. 
such that one piston is at mid-stroke 
when the other is at the end of its 
stroke a receiver is always needed. 
This arises from the fact that the high 
pressure cylinder does not exhaust at 
the proper time to supply the low- 
pressure cylinder with steam. With en- 
gines in which the pistons all arrive 
at their mid-stroke at the same_ in- 
stant. no receiver is required other 
than the capacity of the supply pipe 
between cylinders. This is the condi- 
tion tandem-compound engine 
where the pistons arrive at mid-stroke 
together and the high-pressure cylin- 
der discharzes directly to the low- 


pressure cylinder, 


 cross-compound engine — with 
cranks 90 deg apart cannot be oper- 
ated without a receiver of some sort. 
The minimum size of a receiver rec- 
ommended is from one to one and one 
half times the volume of the high- 
pressure cylinder, In many cases the 
volume of the connecting pipe may be 
sufficient to pass this minimum re- 
quirement, but the installation may 
not produce efficient results. 


Q-—-What is being developed by 
an engine under a prony brake test if 
the scales show 200 lbs length of arm 
is 5 ft, and engine is running 200 rpm? 
Veglect’ weight of arm and_ bearing 
friction, 

A—Formula for brake horse power: 


I XLXNXW 


BHP 

33000) 
J. = length of lever arm. 
N = number of RPM 
W = foree in 1b as registered on 

scales. 
Then 
X 5 XK 200 XK 200 1,256,000 

33000 33000 


or 38 hp 


Ed Note: The point of contact, of 
the lever arm with the scales, should 
be level with the center of engine 
shajt order measure correctly 
the force acting at right angles. 


ww ever been proved that 
compression is more or less beneficial 
to coal piles? If soc in what way? 

[It is a well-established faet that 
spontaneous Combustion occurs in coal 
piles if the air cireulated through the 
pile is insufficient to keep it cool, but 
sufficient to support combustion. When 
coal is piled in the usual way the fine 
particles remain near the center and 
the larger ones roll off to the side. 
This leaves air between the various 
sized lumps which is sufficient to sup- 
port combustion, but has no cooling 
action because there is no circulation 
with the outside atmosphere. 

\ compressed coal pile is one that is 
built up in javers 5 te 12 in, thick so 
that all voids between lumps are filled 
with fine particles. This method ex- 
cludes air from the pile retards 
spontaneous combustion, 
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HOW TO INSULATE FLANGES 


AKING REMOVABLE FLANGE COVERS from 
4 sectional pipe covering is quick, efficient and _re- 
quires only a saw and metal bands. Such covers are 
readily removable without damaging the material and 
can be replaced on the flange without showing ugly marks. 


Photos by courtesy of Union Asbestos & Rubber Co 


Materials and equipment required are (1) a supply of 

pipe covering with an inside diameter the same as out- 
side diameter of pipe insulation, (2) a supply of sectional 
pipe covering with an inside diameter the same as the out- 
side measurement of (1) and slightly larger than the flange 
diameter, (3) an ordinary saw preferably with minimum 
set and having 14-16 points per inch or an 18—22-point 
hack saw, (4) a tape-banding set and supply of metal tape 


Fit the sections over the pipe insulation at any con- 
venient distance from the flange and band in place 


After the foundation 
with 


is built, cover flange and short 


sections larger pipe covering cut to length 


Saw short lengths of pipe covering to fit over ends of 

pipe insulation on each side of flange. A fine saw is 
preferable because it does not tear the fibrous material of 
the sectional pipe covering 


The 


Finished joint cover is neatly banded in place. 
flange is now covered with an insulating material ap- 


proximately equal to that of the rest of the pipe. Cover 
can be removed and replaced as many times as required 
for replacing gaskets or other maintenance operations 
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TRAPS 


saving HOWARD CLOTHES ‘3,000 


— 


ait says Eugene Gervasi, 
Master Mechanic 


Mi‘. than 100 Yarway Impulse Steam Traps are serving 
Howard Manufacturing Company’s Philadelphia Plant 
where the famous “Howard Clothes” are made. 

Draining steam lines, headers, steam separators and press- 
ing machines of various types—these traps speed-up “heat- 
up,” keep equipment hot, assist in the big job of turning out 
approximately 150,000 suits per year. 

And last, but not least, these Yarway Traps are “saving 
Howard Clothes $3,000.00 per year in fuel oil.” 

Why don’t you install a Yarway Impulse Trap or two and 
let them prove what they can do for you? See how its small 
size saves space. How its light weight and straight through 
piping make installation easy. How its unique design, with 
only one moving part, and its rugged bar-stock construction, 
cut maintenance costs. Then too, there is no need to change 
valve or seat for widely-varying pressures. _ 


And when you consider that their purchase is usually no 


get Yarway performance for your money ? 


A nearby Mill Supply Dealer handles Yarway Traps and will 
be glad to serve you. Or write for Catalog T-1736. 


YARNALL-WARING CO., 100 Mermaid Ave., Phila., Pa. 


< 
S 
ra 
more than the cost of repairing an ordinary trap—why not 


How Rotary Compressors Operate 


Positive-displacement units are available for low and inter- 


mediate pressures (to 100 lb and over) and for medium 


capacities (to 12000 cfm and over). This article describes 


sliding-vane, 2-impeller and liquid-piston types 


P Rorary COMPRESSOR APPLICATIONS 
overlap those of centrifugal units. Cen- 
trifugal compressors have been built for 
pressures from one to above 100 Ib and 
in capacities over 130,000 cfm; rotary 
compressors have been built for pres- 
sures up to and above 100 Ib and e¢a- 
pacities above 12.000 cfm. 

The ASME test code classifies rotary 
compressors as: sliding vane, in which 
longitudinal vanes slide radially in a 
rotor mounted eccentrically in a cylin- 
der. Fig. 1: 2-impeller, in which two 
mating lobed impellers revolve within a 
eylinder, Fig. 2; and liquid piston, in 
which liquids are used to displace the 
air or gas within a single rotating ele- 
ment, Fig. 4. 


Sliding-vane units are made for pres- 
sures as high as 125 lb and capacities 
up to 2000 cfm. Generally, single-stage 
machines are used for pressures up to 
50 Ib and 2-stage machines for higher 
pressures. Operating speeds vary from 
3600 rpm for small to 450 rpm for large 
units. 

This machine consists of a cylindrical 
casing in which a_ cylindrical rotor, 
smaller in diameter than the casing 
bore, is arranged eccentrically. A num- 
ber of radial slots are cut along the 
entire length of the rotor, which hold 
the sliding vanes. In some units these 
vanes are made of metal and in others 
they are non-metallic. As the rotor 
revolves. the sliding vanes are thrown 


Fig. 2—Two-lobe impellers rotate in opposite directions carrying the air in pockets 
formed by the inside of the easing and the impeller ends 


Fig. 1—As the vanes rotate, air is carried 
in the cells and forced out the discharge 


out by centrifugal force. by pins, or by 
springs. forming a number of cells in 
the space between the rotor surface, the 
two vanes and the casing wall. Because 
of the eccentric rotor position, the cells 
vary in capacity during each revolution 
from a maximum to a minimum, and 
again to a maximum. Air enters the cell 
between vanes A and B, Fig. 1; as the 
vane A passes the inlet, the trapped air 
is carried around to the discharge port. 
The air is then forced out the discharge 
as the cell area is decreased. 

To reduce wear, the vanes in some 

(Continued on page 116) 


Fig. 3—Gib key allows gear adjustment 
to maintain clearance between impellers 
of Fig. 2 


POWER e February, 194: 


Discharge . Intake. 
» 
1970) 
114 (129 
\ 


$15,000 Saved 


By Minor Installation Change 


Enlarged tube sheet holes were causing chronic leaks at ferrule and 
packing joints of this power plant’s condenser. Before purchasing 
new $15,000 tube sheets, the plant called a Scovill consultant to the 
scene. Seovill suggested a change in installation which not only 
eliminated the difficulties due to enlarged tube sheet holes, but the 
ferrule and packing as well. The change was made, saving $15,000. 


Use the laboratory behind the page 


... Lo Make Scarce Metals Serve You Better and Longer 


“At 210° F., recommend 70-30 Cupro- 
Nickel” said Seovill’s laboratory 
technicians, solving a complicated heat 
exchanger problem for a Seovill customer. 
You too may find that Scovill’s labora- 
tories can help you find the right tube for 
the job, or make the tubes you have stay 
on the job longer. 

Scovill’s new Heat Exchanger Tube 
Manual well illustrates the wide scope of 
Scovill’s Service to Condenser Tube users. 
When any special problem in metal arises, 
Whether it be the selection of materials to 
resist Corrosion... or an expert analysis 
©: vour conditions of heat transfer or fluid 


flow... use the laboratory behind the page 
for time-and-money-saving results. 

The new edition of the ‘Manual’ in- 
cludes charts, formulae, specifications and 
technical discussions — all on subjects of 
interest to those engineers and associates 
who are constantly needing unusual prac- 
tical data to help them solve their heat 
exchanger and condenser tube problems. 

Another publication — ‘“Scovill Con- 
denser Tubes’? — is available to others 
whose heat exchanger tube problems are 
concerned with the more common prob- 
lems of corrosion, material selection and 
methods of installation. 


KK 


Scovill, for many years a regular source of supply for the U.S. Government, 
2s cooperating in every way to forward defense plans. When deliveries are not 
as prompt as our customers desire, we hope they will realize that delays are 
sometimes unavoidable, and part of the price paid for National Defense. 


And yet these two publications repre- 
sent only one of Seovill’s three services 
for power, marine, and refinery engineers. 
Seovill’s service in| Manuals is supple- 
mented by Seovill’s field service in men, 
and Seovill’s laboratory service in metals. 
Write to Seovill Manufacturing Co., 
13 Mill Street, Waterbury, Connecticut. 


Masters df Metal 


ONE PRODUCT...THREE SERVICES 
@ SERVICE IN MEN 
@ SERVICE IN METALS 
@ SERVICE IN MANUALS 
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How Rotary Compressors Operate 


(Continued from page 114) 


machines do not bear on the casing wall. 
Instead, floating rings having an inner 
diameter slightly less than the casing 
bore are used. The vanes bear on these 
rings and cause them to rotate with 
the rotor and vanes. The outer surface 
of the floating rings is separated from 
the casing by a small clearance. 


Two-Im peller Units 

Two-impeller positive rotary com- 
pressors are primarily suited to pres- 
sures from 10 to 15 lb. and for higher 
pressures by operating single units in 
series. In Fig. 2. impeller A, rotating in 
a clockwise direction. is in a position 
where its bottom tip has just cut off 
the opening to the inlet port, and the 
top tip is ready to open to discharge. 

Air is trapped between the left-hand 
side of the impeller and the casing, 
which is not open to either the suction 
or discharge. As the impeller continues 
to rotate. its top tip opens the discharge 
and the bottom tip pushes the inclosed 
air into the discharge system. The action 
is repeated twice for each impeller revo- 
lution or four times for each turn of the 
driving shaft. The speed determines the 
capacity in cubic feet of air delivered, 
while the generated pressure is that 
needed to force the air into the main 
distribution system, 

Because there are no internal rubbing 
surfaces in this design no internal lubri- 
cation is required; air is therefore de- 
livered free of oil. As clearances must 
be maintained between the lobes, provi- 
sion must be made in the driving-gear 
arrangement so that the gears can be 
adjusted for teeth wear. The gib key, 
shown in Fig. 3, permits accurate loca- 
tion of the lobes with relation to each 
other and obviates the necessity of using 
an offset key to shift the gear when 
setting the lobes or taking up  tooth- 
surface wear. 

Liquid-Piston Units 

Liquid-piston compressors can  pro- 
duce pressures up to approximately 75 
lb in a single stage. Two-stage units are 
available for higher pressures. This 
machine consists of a multi-blade rotor 
revolving freely in an elliptical casing 
partially filled with liquid. The curved 
rotor blades, Fig. 4. project radially 
and form, with their supporting side 
shrouds, a series of pockets or cells 
around the rim. Rotation at a high 
speed throws the liquid out from = the 
center by centrifugal force, resulting in 
a solid ring of liquid revolving in the 
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DISCHARGE 
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PORT 


Fig. 4—Centrifugal force applied to a liquid acts as the compressing agent 


casing at the same speed as the rotor. 
but following the elliptical contour of 
the casing. This alternately forces the 
liquid to enter and recede from the cells 
in the retor at high velocities, as in Fig. 
4. The 4-pocket chamber FE, containing 
the inlet and discharge ports, surrounds 
the shaft and is cast integral with one 
end bell and is stationary. The impeller 
blades, held and supported by a shroud 
ring, revolve as a unit around this cham- 
ber. Starting with a cell at point 4, 
which is now filled with liquid and 
moving in a clockwise direction, we can 
follow its movement. As the cell moves 
over the inlet port B, centrifugal force 
causes the liquid to leave the cell and 
the air to take its place. This action 
continues as the cell moves until it is 
filled with air, which it carries along 
until it reaches point C. Here the re- 
stricted space causes the liquid to re- 
enter the cell, forcing the air out the dis- 
charge port. This operation repeats it- 
self twice for each revolution of the 
impeller. A small quantity of liquid is 
supplied continuously to remove the 
compression heat. Any surplus is dis- 
charged with the air and is removed by 
a baflle separator. 

The axial clearance in retary com- 


pressors between ends of the retor and 
casing head is extremely small and is 
just sufficient for expansion caused by 
the heat of compression. The rotor must 
be free to find its own center between 
the heads. For this reason it is impor- 
tant that there be enough clearance be- 
tween the coupling flanges and disks so 
that the driving shaft will not exert any 
thrust on the compressor shaft. If for 
any reason the casing head should be 
removed, the same thickness of gaskets 
must be used in reassembling to insure 
correct clearance. Compression of ma- 
terial must be considered when measur- 
ing gasket thicknesses. Excessive end 
clearance will cause reduced capacity 
because of increased slippage. 
Efficiency 

Efficiency depends largely on the 
amount of friction and slip. Slip is the 
leakage back to the inlet side which 
occurs because of clearance between the 
casing and rotating parts. The quantity 
of air or gas leaking back can be shown 
as cfm. but for convenience is usually 
expressed in rpm. Thus it can be said 
that the slip in rpm is the number of 
revolutions the machine must make to 

(Continued on page 118) 
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SCALE can mean eventual boiler destruction, and the time to Abies: Stimwle tubes trom 


stop it is before it forms on expensive power plant equipment. the Nalco Laboratories, 
These tubes, taken from high pressure miniature test boilers in showing a variety of danger- 
the Nalco Laboratories, spotlight corrosion and incrustation de- ous scale formations. ; 
struction. Study of the deposit formed here with samples of Inset: A clean, new boiler 

% A x test tube, ready to tell the 
your feedwater is one important means used by Nalco Engineers 


whole truth about your feed- 


in preventing damage and inefficiency in your plant equipment. water, and what it does to 
your boiler tubes, 


Costly experimentation with feedwater treatments has no place in 
plants using the Nalco System. From a thorough Nalco Survey, your plant 
is provided with a “made-to-measure” system that is permanent insurance 
against all water treatment difficulties. Write for full information. 


NATIONAL ALUMINATE CORPORATION 
6222 West 66th Place Chicago, Illinois 


Canadian inquiries should be addressed to 
Aluminate Chemicals, Ltd., 555 Eastern Avenue, Toronto, Ontario 


The Complete Water Treating Service 
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How Rotary Compressors Operate 


(Continued from page 116: 


Fig. 5—Cooling water in passages cast in 
cylinder wall carries compression heat 
away from the machine 


hold the pressure against leakage or to 
make up for leakage air. Some authori- 
ties state that the slip will vary as the 
square root of the pressures. This state- 
ment is only approximate, because the 
slip in some machines is more than in 
others. Pressure and speed control the 
slip to a great extent as is apparent by 
the efficiency curves in Fig. 6. A ma- 
chine developing 2 given pressure at 
low speed has a greater slip than it 
would have if operated at higher speed 
at the same pressure. 


Safety Precautions 

Excessive overpressures are possible 
with rotary units and relief valves must 
be installed on the discharge line. Ma- 
chines of this type are usually equipped 
with an automatic unloader consisting of 
a spring-loaded air-operated piston 
valve. which is controlled by a_ pilot 
valve. The pilot valve is arranged so 
that when a pre-determined maximum 
pressure is reached, the suction valve is 
closed. Simultaneously a check valve 
in the discharge line closes and a by- 
pass opens from the discharge to the 
suction line, which unloads the com- 
pressor completely. When the pressure 
reaches a set minimum the sequence is 
reversed, and the compressor again de- 
livers. When the excess air or gas is 
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returned to the inlet side a cooler should 
be provided in the bypass line to prevent 
overheating. With small motor-driven 
units the automatic unloader may be 
omitted and a pressure-operated motor 
starter used. The unit will then be 
started or shut down as air require- 
ments dictate. 


Lubrication 

The lubrication requirements are spe- 
cial for each machine and the manufac- 
turer's instructions should be followed 
carefully. Internal lubrication is gen- 
erally supplied by means of manually or 
automatically controlled oilers, mechan- 
ical force-feed lubricators, grease cups, 
or grease-gun fittings. Unlike internal- 
combustion engines. the lubricant fed 
into the cylinder of the rotary com- 
pressor is not burned, and if of high 
quality the amount vaporized is small. 
Consequently only a small quantity is 
required to maintain an effective lubri- 
cating film on the interior surfaces. The 
most reliable method of determining 
whether or not the feed is correct is 
by inspecting the compressor interior. 
If the surfaces are dry and show signs 
of rust, the feed is too small and should 
be increased; if lubricant has accumu- 
lated in the ports and clearance spaces. 
the feed is excessive and should be re- 
duced. If all parts show a uniform and 
just-visible film, the feed is correct. 
Lubricants should have the correct vis- 
cosity and possess maximum chemical 
stability. 

Compressor 
vary with the different manufacturers. 


cooling arrangements 
The 2-impeller positive type does not 
require cooling because of its low-pres- 
sure discharge. In rotary as well as 
centrifugal machines, cooling usually 
begins when the compression is near 35 
lb. Fig. 5 illustrates one method of cool- 
ing where water passages are cast inte- 


gral with the casing. Other units hay: 
water cooling passages only in th. 
casing heads, 

Where the rotating clearance 
measured in thousandths of an inch, an 
air filter on the inlet pipe is an impo: 
tant accessory to prevent entrance 0! 
foreign matter. Sand or abrasive mate- 
rial would soon increase the clearanc: 
to such an extent as to require frequent 
repairs if normal output were to} 
maintained. 

Shaft packing methods vary with the 
different manufacturers and according 
to the service for which the machine is 
to be used. Sometimes soft packing is 
used, while in others a shaft seal ring 
is utilized; for gas compressors a spe- 
cial design of sealing gland is installed. 
In some machines only one end of the 
shaft extends through the casing requir- 
ing only one seal, Quite often oil is used 
with metallic sealing rings to prevent 
leakage while machine is idle and as a 
lubricant during operation. 

As previously stated no sharp line 
can be drawn between the field of cen- 
trifugal and rotary compressors. Even 
though the 2-impeller unit is classed 
as a positive-displacement compressor. 
its field of application more nearly ap- 
proaches that of the single-stage centri- 
fugal type than does any of the other 
rotary compressors. The two remaining 
types swing, to some extent, to the re- 
ciprocating field where higher pressures 
and lower capacities predominate. 

For assistance in preparation of this 
artice, Power is indebted to The Com- 
pressed Air Institute, Roots-Connersville 
Blower Corp, Socony-Vacuum Oil Co. 
Inc. Allis-Chalmers Mfg Co, The Fuller 
Co, Foster Pump Works, Inc, Nash 
Engineering Co, The Electric Sprayit 
Co, The Kraiss] Co, Lammert & Mann 
Co. Clark Cooper Co, and Yeomans 
Brothers Co. 
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Fig. 6—Lower speed means lower efficiency since, at equal pressures air slip stays 
practically constant but constitutes a greater proportion of the total flow 
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The “muscles” for this 


mechanical arm have 


‘ to be more than strong 


MERICAN Seamless Flexible Metai Tubing, carrying 
hydraulic fluid to actuate the arm of this huge in- 
dustrial truck, comes in for a tough assignment, 

The truck cruises up to furnaces whose temperature is 
2600°F., scoops up a molten mass of glass and transports 
it to rolling mills. The ‘‘muscles’’ are American Seamless 
—which conveys fluid at 1800 p.s.i. to lower and raise 
the heavily laden arm while being subjected to the high 
temperatures at the furnace mouth. 

This rigorous service is typical of the jobs that indus- 
try has found for tough, pressure-tight connectors of . 

Ms i Better Sight for Better Defense—Inthe famous Bausch 

Merican seamless, and 18 typical also of the jobs Uncle & Lomb plants, essential optical instruments for defense work 
Sam has selected for all the products of American Metal and for defense workers begin in flaming furnaces like 
Hose. In fact, our government is currently using the this one. Here, a Howell industrial truck with arm actuated 

; through sturdy American Seamless, quickly and efficiently 
major part of our production and w1 probab y continue handles molten glass, later to be converted into research 
to do so until victory 1S assured. instruments, lenses, etc. 42175 


{\ 


ANACONDA 
Clit. 


AM} RICAN METAL HOSE BRANCH OF THE AMERICAN BRASS COMPANY ¢ GENERAL OFFICES: WATERBURY, CONN. 
Subsidiary of Anaconda Copper Mining Company « In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ontario 
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Power from Butane 


High heating value and numerous other advantages make 


liquefied petroleum gas an almost ideal fuel in areas where 


it is available. James F Maher, assistant engineer of the 


butane-fueled Shiprock, New Mexico, power plant, out- 


lines typical applications 


P Hich Bru content, ease of handling 
and transportation, low cost. and favor- 
able operating characteristics readily 
explain the growing use of liquefied pe- 
troleum gas (butane-propane) in both 
stationary and transportation internal- 
combustion engines, for heating. and for 
numerous industrial purposes. 

Heating value of this gas averages 
about 100,000 Btu per gal in the liquid 
state and 3000 Btu per cu ft when 
vaporized at atmospheric pressure and 
60 F (34 cu ft per gal). This compares 
with about 1000 Btu per cu ft for 
natural gas. Being held in a liquid state 
under slight pressure. butane-propane 
gas may be transported easily, like oil 
or water, by tank car, by tank truck or 
by pipeline. 

This waste gas from the oil fields was 
initially marketed in bottles or cylin- 
ders, under trade names such as Hydro- 
gas, Congas, and Shellgas. Development 
of an underground tank system has 
made it possible to serve larger de- 
mands than with the cylinder plan. The 
usual underground tank of this type 
holds 1000 gals and is equipped with 
filling inlet, pressure gage, liquid-level 
gage and pressure regulator on the out- 
let line. Location of accessories and 
control equipment in a compact group 
in the manhole extension makes every- 
thing readily accessible. 


Tank Storage 


Where the amount of fuel to be used 
is considerable, above-ground storage 
tanks of several thousand gallons ca- 
pacity are used. Retary pumping units 
fill the tanks from railroad tank cars or 
from tank trucks. If liquid is entering 
or leaving the tanks, the operator can- 
not secure an accurate measurement 
of the storage supply by use of gage 
glasses or slip gages. Experience shows 
the liquid to be turbulent and the find- 
ing of the actual level under these con- 
ditions almost impossible. Such meas- 
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and characteristics of this gas 


Heat exchanger, regulators and gas piping at the Shiprock power plant 


urements must be made with both inlet 
and discharge tightly closed. 

If consumption of gas is small. the 
heat needed to vaporize the gas can be 
taken from the atmosphere. but at large 
rates of flow, this is not enough. Frost- 
ing around the control equipment is a 
sign that excessive heat has been re- 
moved from the air. For large units 
using butane-propane gas, it is custom- 
ary to supply heat needed for vaporiza- 
tion by means of a heat exchanger. In 
power plants the source of heat can 
be the jacket water or the exhaust 
manifold. 

In stationary prime movers. butane- 
propane gas gives sensitive adjustment 
to regulation. clean combustion and 
relatively trouble-free operation (see 
Power. Aug 1937, for a description of 
the Shiprock plant). Beeause this gas 
is heavier than air, it is necessary to 
guard against leaks and to follow a safe 
procedure if a leak is discovered. When 
a leak does occur. the gas does not dis- 
perse readily but will settle iz a pocket 


or a low point of ground or building. 
constituting a hazard. 

Users of heavy-duty transportation 
equipment, such as_ trucks, shovels, 
carryalls, etc, find butane-propane gas 
an exceptionally good fuel. It insures 
instant starting, in all weather, without 
washing of cylinders as with gasoline 
and without fuel dilution of lubricating 
oil. An interesting special application 
of this gas is found in the truck field. 
where the expansion of the gas from the 
container is used to provide refrigera- 
tion for the pay load and the expanded 
gas. after passing through the refriger- 
ating cycle. is used as fuel for the truck 
engine, 

Another wide field of usefulness in 
which butane-propane is finding a place 
is that of industrial heating, particular!) 
in portable burners such as plumbers 
furnaces, cutting torches. ete. Here free- 
dom from burner-orifice clogging and 
the need for preheating. plus the coen- 
venience of containers that can be taken 
anywhere, form definite advantages. 
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ON SMALL-HP JOBS, 
THE COPPUS 
SMALL-HP STEAM 


TURBINE WILL SAVE YOU MONEY 


You can get steam turbines in 
smaller frame sizes from Coppus 
than from most other makers 
whose smallest turbine is usually 
ina 100 HP frame. Coppus in- 
cludes six sizes from 150 HP 
down to fractional. 

Save money on initial invest- 


ment (and save floor space, too) 
by selecting the proper size tur- 
bine from the Coppus line. 

And when you see the blue 
band on the flange, you’ll know 
you are getting a Coppus ‘‘Blue 
Ribbon”’ value — precision work- 
manship throughout. That’s why 
so many manufacturers of pumps, 
blowers, stokers, mixers, etc., 
prefer to equip their products 
with the turbine that wears the 
blue ribbon. 

Bulletin 135-9 will give you 
full facts. Check the coupon. 


"WE GET BOILER EFFICIENCY OF AROUND 80% 


DAY AFTER DAY” 


‘‘Am very much pleased with their opera- 


tion,” writes this power company Chief 
Engineer about his Coppus-Dennis Fanmix 
Burners. ‘Operating an entirely automatic 
400 HP boiler, and using natural gas, we 
get boiler efficiency of around 80% day 
after day. These burners pick up sudden 


PRO 


load very nicely with perfect combustion.”’ 

Check the coupon to request Bulletin 
410-3 describing further advantages of this 
“Blue Ribbon”’ product. 


S 


DESIGNED FOR YOUR INDUSTRY...ENGINEERED FOR YOU 
COPPUS ENGINEERING CORPORATION 
322 Park Avenue, Worcester, Mass. 
Sales Offices in THOMAS’ REGISTER. See SWEET’S for other 


“Blue Ribbon’? Products. 
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You'll get valuable ideas 
from these free bulletins 


on other 


Coppus Blue Ribbon Products 
(Check the ones you want) 


Coppus Type C Turbo Blower. 


For undergrate draft. Bulletin 
145-6. 


Coppus Boiler Manhole Blowers 
and Exhausters. For cooling 
boilers, drums, etc. Bulletin 161-3. 


Coppus Cable Manhole and 
Tank Ventilators. For confined 
working spaces. Bulletin 163-1. 


Coppus Heat Killers. Keep pro- 
duction up by keeping men cool. 
No stale air recirculation. Air is 
directed. Bulletin 160-5. 


rips 


Coppus Air Filters. For engines 
and air compressors. Perfect, un- 
interrupted filtration. Bulletin 
F-310-4. 


Coppus-Dennis Fanmix Gas 
Burner (described in this ad). 


Coppus Steam Turbine (de- 
scribed in this ad). 
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POWER LINES 


Possible Shortage Looms; 


Utilities and Industrials Urged to Store Coal 


Urging all utilities and industrial 
plants to store coal at once to the limit 
of their facilities. the United States De- 
partment of the Interior and executives 
of the National Coal Association agree 
that transportation and other difficulties 
may impede the delivery of steam coal 
a few months hence, if protective steps 
are not taken immediately. 

Coal storage is urged not merely to 
insure continuous operation of the 
plants concerned, but also as a patriotic 
duty. because every increase in coal buy- 
ing now will ease the expected heavy 
demand on railroad facilities this spring 
and summer. 

The situation was outlined in a Janu- 
ary news release by the Secretary of the 
Interior, Harold L Ickes. to whom Presi- 
dent Roosevelt has assigned the job of 
coordinating solid fuels to make certain 
that supplies will meet war demands. 
Power's editor also talked with Howard 
Gray. Solid Fuel Coordinator in’ the 
Department of the Interior and with J D 
Battle. executive secretary of the Na- 
tional Coal Association, both of whom 
agreed that the situation is serious and 
calls for immediate protective action by 
the utilities and the manufacturing in- 
dustries. 


Statement of Secretary Ickes 


Secretary Ickes warned industries 
that depend upon coal and coke to take 
advantage of the surplus mine and 
transportation capacity. which will be 
available for a short while longer. to 
build up their stock piles to the limit. 
and then do everything they can to keep 
them there. Coal in storage. during 
times like these. he said. is the best pos- 
sible protection agamst shortages. Such 
a move would lessen the possibility that 
consumers will have to appeal to the 
Government for help in obtaining fuel 
after the going gets tough. 

The Secretary indicated that the 
greatly expanded war program will 
heap new and unpredictable burdens 
upon all solid fuels, Shortages may be 
expected in machinery. electrical and 
other mining equipment. tires for trucks 
and other supplies vital to the produec- 
tion and transportation of solid fuels. 
In addition. transportation, which is a 
vital factor in fueling the nation. will 
be affected by the new war program. 


The result all of this will have on the 
fuel supply cannot be foretold at this 
time, 

From now until April 1. when the 
Great Lakes navigation season opens. 
the mines and transportation facilities 
will have a surplus capacity which con- 
sumers can utilize to pile up coal to 
safeguard them against trouble later. 
Sut in April. he said, the mines and 
transportation facilities will begin their 
annual drive to stock the Great Lake 
docks which supply the Lake states and 
part of Canada the year around. That. 
with the gathering momentum of the 
war program. will tighten the coal-sup- 
ply situation considerably. Consumers 
should act for their own protection be- 
fore that time. he concluded, 

Discussing the fuel situation in a 
statement to the readers of Powrr. J D 
Battle. Executive Secretary of the Na- 
tional Coal Association. said: 


What Can | Do? 


Reprints of the editorial pub. 
lished in January Power, entitled. 
“What Can I Do?” by James H. 
McGraw, Jr, are available, should 
any readers desire to have them. 
Individual copies and small quanti- 
ties are obtainable free, while 
larger quantities will be supplied 
at actual cost. Address requests to | 
the Editor, Power, 330 W 42nd 
St, New York, N. Y. 


“Every coal producer should make a 
personal appeal to bis customers to tak: 
their coal whenever the producer cai 
supply it. the object being to level ou 
production and prevent car shortage- 
or other troubles that are looming up 
ahead of us. We must proceed on the 
assumption that the war will continue 
for several years. 

“Today our capacity and_ facilities 
for producing coal are not being used 
to their full extent. This is also true ot 
railroad facilities. But this condition 
will not prevail for any great length of 
time. Full advantage should be taken 
of the lull before defense requirements 
of other industries press down upon all 
of us. 

“The railroads are now called on to 


MOVIES FOR DEFENSE 


Showing the use of the engine lathe, this picture is taken from one of the sound 
films produced by the United States Office of Education, Federal Security Agency. 
to help train defense workers. The reel from which this picture is taken is one 


of a series of five on the subject of the engine lathe. 
is from the reel, “Drilling, Boring and Reaming Work Held in Chuck.” 


This particular photograph 


The 


films are being distributed by Castle Films, Ine 
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lor Long, Trouble-Free Life Under 


Severe Conditions 


Specify Valves with 
Mahoningside Station, The Ohio Public Service Co., 


HAYNES STELLITE ALLOY 


ing surfaces of high-pressure, high-temperature valves. Seating Su rfaces 


ALVES with Haynes Stellite alloy seating 

surfaces stand up almost unbelievably long 
even under the most severe conditions of pressures 
and temperatures. They assure longer life—reduce 
leakage losses—require practically no inspection or 
maintenance for years at a stretch. Because this 
reduces shutdown time and assures substantial 
savings, progressive power stations are specifying 
valves with Haynes Stellite alloy seating surfaces 


for high-pressure, high-temperature steam and feed- 
This blow down valve with Haynes Stellite alloy seating ws oats a » Hig perature steam and fe 
surfaces has operated at Mahoningside Station at a water service. 

pressure of 830 Ib. per sq. in., and a temperature of 525 Haynes Stellite alloy is the ideal material to pro- 


deg. F., for over 3 years—and still operates efficiently. tect valve seating surfaces because: 


e It is hard and abrasion-resistant, even at red 
heat. 


e It takes a high polish and has a low coefficient 
of friction. 


elt resists scoring, galling, seizing, and wire- 
drawing. 


@ It will not corrode or pit. 
These are the reasons why so many power sta- 


tions are using valves with Haynes Stellite alloy 
seating surfaces where pressures and temperatures 


Another valve, for handling steam at the same tempera- . ‘ 
ture and pressure at Mahoningside Station—still in are high. Valves protected by Haynes Stellite alloy 


perfect condition after 3 years of trouble-free service. are available from most valve manufacturers. 


HAYNES STELLITE COMPANY 


Unit of Union Carbide and Carbon Corporation 


New York, N. Y. Kokomo, Indiana 


Chicago—Cleveland— Detroit— Houston— Los Angeles—San Francisco —Tulsa 


Haynes Stellite” is a registered trade-mark of Haynes Stellite Company 
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handle an unprecedented tonnage to 
and from the West Coast because of the 
ship shertage. and this requires a great 
amount of locomotive power. It is pos- 
sible that it may affect coal movement 
in the East a little later. 

“We may expect defense industries 
to be given preference in coal and 
transportation. We may expect our labor 
supply at the mines to be curtailed by 
the draft. We are already losing some 
skilled workers. 

“We may expect a curtailment in the 
movement of coal trucks as a result of 
weather conditions and the inability of 
truck owners to man and maintain them. 

“We look for a production in 1942 of 
from 550 to 560 million tons of bitumi- 
nous coal. We all know that unless it 
is moved regularly and full advantage 
taken of the present situation, difficulties 
will arise. The mining industries are 
having difficulty in getting equipment 
and supplies to keep going. 

“We all know that should the Gov- 
ernment once start allocating or parcel- 
ing coal out to consumers, nothing but 
confusion will result. All of this gov- 
ernmental red tape as respects coal can 
he avoided if those who use coal will 
place their orders now for all that they 
can accommodate. 

“All authorities say we are in for a 
long hard fight. Let’s keep coal rolling, 
and in this way do our bit to keep the 


~ wheels of industry moving and win the 


war. Buy coal at once to the limit of 


storage capacity.” 


E G Grace Awarded 
Bessemer Gold Medal 


E G Grace, president of Bethlehem 
Steel Co, has been awarded the Bes- 
semer Gold Medal for 1942 by the 
British Iron and Steel Institute in 
recognition of his achievements in “fos- 
tering collaboration between the steel 


industries of two leading nations in a 
great world crisis.” 

Founded in 1874, in honor of Sir 
Henry Bessemer, the Bessemer Gold 
Medal has become the most highly 
prized international award for achieve- 
ment in the steel industry. In its 45 
years, the Medal has been awarded 
previously to only three other Ameri- 
cans--Andrew Carnegie, Charles M 
Schwab. and Albert Sauveur. who was 
the first American metallurgist. 

Mr Grace was notified of the award 
in Washington by lan Elliot, member 
of the Council of the British Iron and 
Steel Institute, acting upon cabled ad- 
vices from John Craig. President of the 
Institute in London. 
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RECALLED TO SERVICE 


The Niagara Falls Power Company currently is turning out power at Niagara 
Falls at a record rate and the long-idle Adams plant, recently returned to service, 
is operating at capacity. The company recently received official notification to 
divert another 7500 cu ft of water a second from Niagara River and has put into 
operation all facilities at the Adams plant. 

The additional 30,000 kw of electricity “will go to defense industries when 
OPM allocations are completed, but temporarily are being absorbed throughout 


the Niagara Hudson system,” 


a company spokesman said. 


Until the allocations are completed, the system will “cut down 30,000 kw in 
its steam-generating plants,” the spokesman declared 


Prepare To Lose Men 


A message to the readers of PowER 
from Brig Gen Lewis B Hershey, Di- 
rector of Selective Service 


“Most of the actual combat fighting 
in this war will be done by the young 
men of America. Modern warfare is of 
such a nature that it requires the 
greatest in physical stamina, coordina- 
tion, and reflex action. Generally speak- 
ing, the fitness of men for modern com- 
bat service is in inverse ratio to their 
age. 

“Under recent legislation, more than 
26 million men between the ages of 
20 to 44, inclusive, are liable for mili- 
tary service. There are an additional 13 
million men 18 and 19 years of age. and 
45 to 65 years of age, who are to be 
registered, This gives America a total 
manpower of some 41 millions of men 
who must do the tasks that are neces- 
sary in total war for total victory. 

“Selective service in total war is not 
going to deviate from the fundamental 
principles which governed its operations 
during the peacetime training program. 


Men will continue to be deferred from 
military service when they have de- 
pendents. Men will continue to be de- 
ferred from military service when they 
are ‘necessary men,’ and are difficult 
or impossible to replace, 

“However, management and industry 
must recognize that the man who is 
deferred as a necessary man is deferred 
temporarily and each employer has the 
responsibility to secure and train re- 
placements for such deferred men who 
are physically fit and would otherwise 
be available for military service. Oc- 
cupational deferments are usually for a 
6-month period. When absolutely neces- 
sary such deferment may be continued 
for additional 6-month periods, but only 
where their continuance in the present 
job is absolutely necessary for the 
maintenance of our national health, 
safety, and interest. 

“There is an adequate supply of re- 
placements for necessary men among 
those who are physically unfit for mili- 
tary service, those who are presently 

(Continued on page 170) 
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For improvement and simplification of mod- 
ern piping systems we recommend the use 
of FLEX-ANAL CHARTS and Power Piping 
Functional Hangers. 

FLEX-ANAL CHARTS are contained in a 
technical book entitled Design of Fiping 
for Flexibility, published by Blaw-Knox 
Company ~ Power Piping Division, expressly 
for the use of piping engineers. These charts 
aid in figuring stresses in high pressure- 
high temperature piping by means of graphs 


and highly simplified formulae. FLEX-ANAL 
CHARTS provide a means of readily deter- 
mining the magnitude and direction of 
movements in Piping Systems. * 

Power Piping Functional Hangers and 
vibration eliminators provide for move- 
ments of any magni- 
tude and direction TO ANY ENGINEER ASKING FOR 
within the piping sys- TT ON WIS BUSINESS LETTER. 


tem and eliminate °*Send for Bulletin entitied POWER 
PIPING FUNCTIONAL HANGERS 
vibration. AND VIBRATION ELIMINATORS, 


* Acopy of “FLEX-ANAL CHARTS” 


BLAW-KNOX COMPANY 


1525 Pennsylvania Ave., Pittsburgh, Pa. 
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When Time Counts...as Well as Money 
SPECIFY 


JENKINS 106-A VALVES 


NOW THAT TIME is more valuable than ever before ... don’t 
risk a costly shut-down when a valve disc must be replaced. 

Install Jenkins 106-A Valves! On this famous valve it is actually 
only a matter of minutes to unscrew and lift out the trimming, slip on 
a new disc in its holder, replace bonnet . . . and the valve is drop- 
tight again! 

Replacement of other parts is equally simple and fast. Precision 
manufacturing assures that any new part will fit exactly. In fact, you 
get such perfect interchangeability that four bodies and a handful of 
parts can be interchanged to assemble 26 different valves in the Fig. 
106-A family! 


No Valve Can Be Renewed Faster! 
No Valve Gives You Finer Features! 


PERFECT-GRIP HANDWHEEL — as- 
sures firm grip even with greasy 
hands. Jenkins non-heat design, con- 
structed to prevent hand-contact 
with hot wheel-nut. 


EXTRA-DEEP PACKING BOX- gives 
extra insurance against leakage, 
requires fewer packings. Packing is 
high pressure asbestos material, 
lubricated and graphited. 


MORE SPINDLE THREADS IN CON- 
TACT WITH BONNET - perfectly 
machined threads, and more of 
them in contact with the bonnet in 
both open and closed positions. You 
get more service and less wear. 


ONE-PIECE SCREW-OVER BONNET 
—husky one-piece construction 
means more-times-off-and-on with- 
out springing body. Note beveled 
contact with body; an internal brace 
that adds 50°. to strength of joint. 


SLIP-ON STAY-ON DISC HOLDER— 
original with Jenkins, you simply 


FOR ENGINKC 


BOILER FEED REGULATOR 


STEAM ORIVEN BOILER FEED PUMP 


= 


open the spindle a turn or two and 
remove the bonnet without dropping 
the disc holder. Turn opposite and the 
holder slides off. 


RENEWABLE COMPOSITION DISCS - 
Discs made by Jenkins are available for 
a wide variety of services including 
saturated steam, hot and cold water, 
air, gas, gasoline, oils, acids, alkalies, 
alcoholic beverages, liquid foodstufls, 
as well as to meet U. S. Federal, Army, 
Navy and other specifications. 
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RECOMMENDS 


REFERENCE CHART FOR JENKINS FIGURE NUMBERS 


Up to 100 Ibs.| Up to 200 Ibs. | Up to 240 Ibs. 
Steam team Steam 
STEAM SEPARATOR 
A Non-Return |Fig. 203 1BBM |Fig. 203 1BBM |Fig. 203 [A 
B Gate Fig. 651 1BBM_ | Fig. 2041BBM_ | Fig. 2041BBM_ | B Header Valves 
C Globe Fig. 106-A Bronze] Fig. 950 Bronze | Fig. 1150 Bronze ce Dr: iin Valves 
ite ter ol 
D* Gate Fig. 368 Bronze | Fig. 282 Bronze | Fig. 282 Bronze | D Valves 
COLO WATER FEED g Clobe Fig. 106-A Bronze] Fig. 1150 Bronze | Fig. 970 Bronze | ¢ se Feed 
v Lift Check Fig. 117-A Bronze] Fig. 263 Bronze | Fig. 263 Bronze Valves 
FE Soot Blower 
F Globe Fig. 950 Bronze | Fig. 950 Bronze Fig. 9701 Bronze zN alves 
Y or Fig. 282 | Gate ) Blow-Oh 
30) fl il G Blow-Off Fig. 296 1BBM Fig. 336 1BBM Valves 
L 
| Globe Fig. 106-A Bronze] Fig. 950 Bronze | Fig. 970 Bronz« Auxiliary 
[ Swing Check | Fig. 352 Bronze | Fig. 762 Bronze | Fig. 962 Bronze Equip. Valves 
C Cc Globe Fig. 141 1BBM_ Fig. 162-A 1BBM| Fig. 162-A 1BBM] I Engine Valves 
Water Column 
J Globe Fig. 106-A Bronze| Fig. 1150 Bronze | Fig. 970 Bronze | J pp, 4; n\ alves 
Boiler Feed 
STEAM ENGINE C K K Swing Cheek | Fig. 92 Bronze Fig. 962 Bronze | Fig. 962 Bronze K c “he er Vv ves - 
4 a *ASME BOILER CODE specifies that ‘‘when shut-off Valves are used on connection to 
¥ oa. jhe a Water column, they must be OS&Y Gate Valves and must be locked or sealed open’’. 
AIR VENT EXHAUST HOOD-~., 
> 
BACK PRESSURE VALVE -~”| 
A Y 
— DRAIN 
° “OIL "SEPARATOR 
PUMP 
w 
A 
= ad a 
E 
OPEN FEED WATER HEATER pan #39 
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JENKINS Bronze, Iron, Steel Valves to meet every need 


A glance through the Jenkins Catalog shows 
that you can specify “Jenkins” for practically every 
phase of commercial, industrial, engineering and 
plumbing and heating needs. The line of over 600 
valves includes: 

Iron, Bronze, Cast Steel and Corrosion-resisting- 
alloy Gate, Globe, Angle, Cross, Y and Check 
valves... with composition, bronze, nickel alloy, 
iron and steel disc or plug... in solid wedge, split 
wedge, double disc-parallel seat and double disc- 
taper seat types...in inside screw and OS&Y 
Patterns... with non-rising, traveling, rising and 


sliding spindle ... conventional, quick-opening and 
rapid action... with screw-in, screw-over, union 
and bolted bonnet... with screw, flanged, union 
and solder ends... to meet Underwriters’, AWWA, 
ASME and Marine specifications... in sizes to 
36”... for pressures from 125 to 600 pounds... for 
steam, air, oil, water, gas, chemicals, solvents and 
other fluids. 

All are made to the standard of quality which 
has given Jenkins Valves the reputation of being 
“cheaper in the long run”. Yet, with two exceptions, 
they cost no more to buy than other good valves. 


AVAILABLE THROUGH GOOD SUPPLY HOUSES EVERYWHERE 


OF A SERIES 


designed to help in selecting 
JENKINS 
VALVES 


JENKINS BROS., 80 White St., New 
York, N. Y.; Bridgeport, Boston, 
Atlanta, Philadelphia, Chicago, Hous- 


ton. 


Jenkins Bros., 


Limited, 


Montreal, 


Canada; London, England. 


4 
| 
(FW 4 
| by. 
i 
j 
Be 
| 
——| 
4 
ng 
the 
ing 
er, 
q A, 
1es 
ICs, TRADE Ne 
ffs, JENKINS 
MARK 
ny, 
(ZA 
vat 


Number 114 


Bulb Temperatures 


Summer Wet- 


ATIRP 
ay] SULMOT[OF WuLIed 04 juowidinbs pur 
peo oye] sedueyO YoryM YIM poads pur odurd 
todoid yw yo oq Uasoyo yuowdinbe 


| 


oY} WY] St JL [RUOSBVS BY] OT, 
“OAISNPOUL 
-waydog vunf potted vy] SuULInp sanoy 
UO UMOYS YOrYM sonpea juotudinbo 


SB [PM SHAMOL DNITIOOD FO NOISAG YO 


0103/42 


\ 


D 


Or) OY WA 


“ 


Ay 


$9}, 
2 


i 


POWER February 


wi 
a 
© 


‘ 

2 

@ 

SAW 

© Qi i 

> / q 2 N (2) i 

) \ ali be 

BBA 

| | j 3 @) = | 

io : ; ; 

riz / > Tn / 

/ @Q =) é 7 

<a / > | 

A 

4 128 35 

| 


At The 


DERBY GAS 
AND ELECTRIC 
COMPANY 


Two 675-lb. 750-deg. B & W Integral i 

Furnace Boilers with constant fluctua- 
tions in demands from industrial plants 
for power and steam at boiler pres- 
sure. Designed for 125,000 lb. an hr., 
with peaks of 150,000 lb. an hr. Fired 
with oil (normal) or powdered coal. 
Make-up about 25%. Gibbs & Hill, 
Inc., consultants. 


OPES 


WATER LEVEL + 7 INCH.... 


That's close control on any boiler—and espe- 
cially so on the two integral furnace units at 
The Derby Gas & Electric Company. Loads 


vary widely because of fluctuating industrial 

heated [ demands. Make-up is about 25 percent because 

ya y (ony : of steam sold at boiler pressure to nearby plants. 

dua F \ SS) 4 And there is no pressure control on the boiler 
ee SS 7 | ‘lt 4 feed pumps. Difficult conditions for an ordinary 

feed water regulator—but not for the COPES 

1 | Flowmatic. This simplified two element steam- 

flow type regulator began to pay for itself even 
B Hit Hl | before the boilers were in regular service, by 
~Y riya! ili; saving time in getting the new units on the line. 

Hl i F | | It continues to return benefits by accurate 


control with no more than routine inspection 
and care. Write for Bulletin 433—the story 
of this interesting installation. 


NORTHERN EQUIPMENT COMPANY 
221 Grove Drive, Erie, Pa. 


Fue 


L- 


Feed Water Regulators, 
Pump Governors, Differential Valves, 
Liquid Level Controls, Reducing 
Valves, Desuperheaters od 


Babcock & Wilcox Integral Furnace Boiler 
installed at The Derby Gas & Electric 
Company, Derby, Conn. Water level con- 
trol is discussed in Bulletin 433. 
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Motor 

“SAFETY-CIRCLE” PROTECTED motor has 
wide solid rib integrally cast as part 
of motor, providing unbroken circle of 
protection around stator. One-piece 
cast frame and end shields guard motor 
from exterior knocks and abuses, while 
more liberal use of materials makes 
unit internally and electrically stronger 


because current and magnetic densities 
are less extreme. Maker says additional 
cross strength is built into stator, rotor 
is keyed to shaft, and its outer surface 
is turned for smoothness and an accu- 
rate air gap. Allis-Chalmers Mfg Co, 


Milwaukee, Wis. 


Unit Heater (below, left) 


Heavy puty UNIT HEATER added to com- 
pany line of Janitrol gas-fired space 
heating equipment. Unit is built up as 
series of sections. each having an input 
rating of 250.000 Biu per hr. Each sec- 
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tion is com- 
plete, having 
its individual 
heat-exchanger 
assembly, pilot. 
limit control 


and blowers. 
Blowers of all 
sections are mounted on common shaft 
and driven by one motor. New heater in- 
corporates “Multi-Thermex” heat ex- 
changer and “Amplifire™ burner. both 
company features on its equipment. 
Surface Combustion Corp, Toledo. 
Ohio. 


Fuse Cutout (below) 


PRIMARY FUSE CUTOUT is for use on ac 
circuits up to 12,500 volts, where fuse 


requirements do not exceed 50 amp. 


All contacts are silver coated to assure 
low contact drop, and fuse tube is made 
of moisture-resisting fibre-lined duck 
Miecarta. Toggle mechanism provides 
drop-out action of door to indicate 
blown fuse. Westinghouse Electric & 
Mig Co, East Pittsburgh, Pa. 


Industrial Tube 


GL-414 THYRATRON Is an all-metal nega- 
tive-grid tube for general-purpose indus- 
trial applications. Because it has a 
shield grid it is suitable for control cir- 
cuits where availabie grid power is very 
small, and where it is desirable to actu- 
ate the grid from a_ high-impedance 
source. Typical applications include use 
on motor controls, welding controls, 
power rectifiers and voltage regulators. 
General Electric Co, Schenectady, N. Y. 


Processing Machine (above, right) 


DrETREX PROCESSING MACHINE DE- 
SIGNED for cleaning and treating metal 
parts. Incorporates hot alkali wash, hot- 
water rinse, hot-chromic acid dip, hot- 
water rinse and oven dry off. Unit is 
fabricated from steel plate, reinforced 
with structural stee! and is all welded, 
supported on a structural steel sill. Oven 
paneling is insulated with fibre glass. 
Detroit Rex Products Co, 13005 Hill- 
view Ave., Detroit, Mich. 


Drum Controller 


NEW LINE OF DRUM CONTROLLERS for 
small cranes and hoists announced. Rope 
operating lever, using new equalizing: 
torque principle, eliminates cumber- 
some sheave wheel, rope guard and 
external return spring, providing 


(Continued on page 134) 
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These Bulletins Help Train Piping Crews; Aid in 
Getting Better Service From Valves and Fittings 


ICTGRY demands round the clock 
And while the burden 
will have its toll of plant equipment, in- 
dustry’s pipe lines—/sts life lines—must 
not fail in this task. 

Keeping pipe lines working means get- 
ting better service from valves and fittings. 
That demands more and better trained 
men to keep up with and ahead of wear 
and tear. And that’s where Crane Shop 
Bulletins are helping industry. These 
Bulletins, designed especially for main- 


tenance workers, are chock-full of prac- 


CRANE 


tical pointers on everyday installation and 
care of piping. They help train new men 
—improve the work of veterans as well. 
The Bulletins are being widely used 
in maintenance shops and employee 
training schools. In the hands of your 
men, they will also help prevent piping 
trouble—and keep production moving! 
Crane Shop Bulletins are offered to 


every plant—big and small—to help speed 


Victory. No charge—no obligation! For 
your supply, just call your local Crane 


Representative—or write to us. 


CRANE CoO., 


VALVES 
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GENERAL OFFICES: 
836 S. MICHIGAN AVENUE, CHICAGO 


FITTINGS 
PLUMBING*HEATING* PUMPS 


NATION-WIDE SERVICE THROUGH BRANCHES AND WHOLESALERS IN ALL MARKETS 
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Sore as— 


American arm-chair analysts have always quoted 


the story of the Jap “human torpedoes” (who blew 
up themselves with the Chinese barbed wire) as an 
example of the fanaticism which is supposed to 
make Japs something extra dangerous as opponents. 
The recent attack on our South Sea islands again 
brought that and the hara-kiri stories to the fore in 
the newspapers. 

It makes good copy—but it isn’t true. Any boxer 
will tell you that the opponent who gets “blind- 
mad” in the ring is in for a drubbing. Even more 
to the point was the statement of Capt W W Strom- 
berg about Colin P Kelly, who died bombing the 
Haruna, Capt Stromberg was president of Kelly’s 
class at West Point in 1937. Said Stromberg re- 
cently for The New Yorker: “They talk about 
the Japanese suicide bombers. Why, a man like 
Kelly is a bigger threat to an enemy than any 
suicide bomber. Kelly, C P, didn’t want to die. 
He wasn’t hysterical or fanatic. He was serious 
about bombing: he was serious about hitting the 
target. He knew what a battleship is. what it is 
worth militarily. When he . 
Kelly. 


do what all his years of work and training and 


. sighted the Haruna, 


P. was—he was just in a position to 


reading and theorizing and practicing had taught 
him to do. He didn’t think about his chances of 
getting shot down. He just figured out his chances 
of sinking the Haruna. He kept going until the 


margin for error had closed up scientifically to 


practically nothing and he knew he couldn't miss. 
He was a bomber pilot bombing a battleship, and 
he bombed it. When they shot him down doing it, 
he didn’t feel exultant or martyred or any of those 
things. You can be sure of that. Kelly, C P, was 
sore, sore as hell!” 

Sore as hell? He had a right to be! He had done 
everything he was trained to do—had completed his 
mission—and then was shot down when he was 
all set to go back for another load of bombs and 
do the same job over again. He was no “suicide 
bomber.” He was a trained man busy at the work 
he knew best. 

I think that he has set an example for us all 
to remember and profit by. Fanaticism is just 
another kind of madness, always inferior to train- 
ing. The madman is an animal—at the eventual 
mercy of any reasoning man. 

It is terribly important for us—as a nation and 
individually—to remember that fact. Hysteria and 
fanaticism. either on our side or the enemy’s, never 
won a war. 


They won't win this one either. 


Engineer 


Since the attack on Pearl Harbor, produc- 
tion in a West Coast aircraft plant has increased 
25 per cent without any increase in facilities 
for production—except cold anger.—The Sun, 
(New York) Dee 24, 1941. 
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YOU NEEO WORRY 
PIPE FLANGES 


J-M SERVICE SHEET 


| SHEET 
| PACKING | 


Uniformity, dependability, high 
quality...these are the features 
that make J-M Service Sheet the 
No. I Sheet Packing for industry 


ORE AND MORE engineers are safeguard- 

ing gasket performance by switching to 

J-M Service Sheet. Basically asbestos, this tough 
material not only stands up longer, but is com- 
pletely uniform, both in density and quality. 
Because it does not deteriorate with age, it can ; ; 
be kept in stock indefinitely. 
If you’re not already using J-M Service Sheet, 

it will pay you to investigate. And if you have 
any other packing problems, you'll find an effi- 
cient, economical solution in the balance of the 
complete J-M line. For details, write for the new 
J-M Packing Catalog, PK-12A. Johns-Manville, 
22 East 40th Street, New York, N. Y. d 


Jv 
Johns-Manville PACKINGS & GASKETS 


THERE’S A DISTRIBUTOR NEAR YOU | 
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ENLIST 
Your Old 
Dart Unions 


in the 
Service of America 


Here is a patriotic tip, in behalf of metal conservation: Dart Unions that have already 
given much efficient, trouble-free service and been “retired” or discarded, are still capable 
of going back to active duty ... and of turning in a first-class performance. So, we 
suggest that a search be conducted throughout your plant to find and re-enlist your used 
Dart Unions in your particular Victory Effort. 


There are excellent reasons why Dart Unions can be used so many times and give such 
complete satisfaction, such “‘first-time” tightness, every time. Here is one reason. Darts 
have matched bronze seats, ground to accurate “true-ball’’ surfaces. Here’s another. 
Dart bodies and nuts are made of air refined mal- 
leable iron that resists pipe strains, rough handling, 
rust. 


The manufacturers of Dart Unions are proud that 
old Darts as well as new ones are helping in this 
crisis. Remember—for old Darts search your plant 
and scrap piles of old pipe . . . for new Darts see 
your supplier today. 


E. M. DART MFG. CO., PROVIDENCE, R. I. 


New Plant Equipment 


(Continued from page 130) 


smooth operation even when rope i- 
pulled at an angle. New anti-plug 
feature increases drum life by making 
impossible to whip drum from full for 
ward to full reverse position. Drum 
can be reversed quickly, but definit: 
time lag is required in off position 
Cutler-Hammer, Inc, Milwaukee, Wis 


Stoker Timer 


SYNCHRONOUS STOKER TIMER has remo\ 
able timing mechanism and employ- 
self-starting line-voltage synchronous 
motor. Standard models operate at 30) 
or 60-min. intervals, with “hold fire” 


period adjustable from 1 to 11 minutes. 
To test fire, an external knob is turned 
until stoker starts. Special feature is 
built-in fused line disconnect switch, in 
which fuse can be changed without re- 
moving control cover. Perfex Corp, 500 
W Oklahoma Ave, Milwaukee, Wis. 


Constant-Level Lubricator 


OIL-RITE CONSTANT-LEVEL LUBRICATOR 
is positive and automatic operating, said 
to remove human factor from lubrica- 
tion. When reservoir A is filled with oil 
and inverted on its base B, only enough 
oil will be released to maintain the re- 
quired level. When oil has been used in 
the bearings the liquid seal at the reser- 
voir mouth C, and edge of dome E£, i 
broken, and air is admitted, D, to the 
reservoir, forcing the oil down to re- 


—— 
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to prevent head-loss 
and line-damage 


AIRFOIL DISC is the only moving part in a Chapman Non-Slam Check 


Valve... rides steadily in the flow, as shown above, when valve is open. Then 


as flow slows, this dise closes silently, without rubbing or wear. Slamming is 


* 
impossible .., head-loss is cut 65 to 80% ... damage from hammering, surg- 


ing and strained pipe-joints is prevented. This unique design, plus stout con- NON-SLA M x 


struction, means that Chapman Non-Slam Check Valves last indefinitely, & 


without maintenance. Made in both iron and steel. 12-page book gives full CHECK VA L VES 


operating and cost data. Write for your gratis copy now. 


The CHAPMAN VALVE Mfg. Co., Indian Orchard, Mass. 
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Triple Acting Non-Return... 
Altitude Control... 

Float Control... 

Pressure Reducing .. . 
Check Valves, etc. 


SPECIALTY 


THROTTLE AND 
EMERGENCY STOP 


@ With G-A's throttle and 
emergency stop valve, 
you're assured of protection 
against damage to valuable 
property, for it automatic- 
ally shuts down any over- 
speeding engine or turbine. 
It works instantly . . . me- 
chanically, electrically, or by 
hand... even to being 
tripped by a push button 
from remote points. No unit 
can exceed safe operation 
speed when equipped with 
this valve, as maximum 
speeds are rigidly controlled. 
Comes in angle and globe 
patterns from 2!/," to 16" 
in size. You'll find these 
quality G-A valves in use, 
under every pressure, on all 
types of steam engines and 
turbines. For a more de- 
tailed description of the 
complete G-A line, write for 
our free catalog today. 


GOLDEN-ANDERSON VALVE SPECIALTY CO. 


FULTON BUILDING 


PITTSBURGH, PA. 


| quired level. A reserve supply in 1: 
reservoir will continue to maintain th; 
level, An air filter may be attached | 

opening D. Plastic porcelain ceme: 

| holds the glass reservoir to meta 

collar, and is impervious to acid, oil: 

water and heat. Felt wick on dom 

edge serves as a stopper when refilling 

| Oil-Rite Corp, 332 West Wisconsin Ave 
Milwaukee, Wis. 


| Fuse Changer 


SPARE FUSE-HOLDER and puller com 
bined, made for all normal applica 
tions. Fuse in circuit goes through on: 
end of the soft rubber rectangula; 
holder, between clips. Above, and ai 
right angles, is an opening in the holde; 


for spare fuse. When inserted, cap of 
spare fuse projects beyond holder, 
affording an easy grip for two fingers. 
When the fuse in the circuit blows, all 
operator has to do is to pull and reverse 
fuse-holder. This puts spare fuse into 
circuit and brings blown fuse on top. 
Littelfuse, Inc, Chicago, Ill. 


Condensate-Return System 


EpDUCTOR PRINCIPLE OF OPERATION in 
return system insures thorough con- 
densate and air removal from process 
apparatus. Then after expulsion of air 
from closed circuit, condensate is re- 


A Condensate Inlet 
Thermo-Fin Priming Loop 
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CONNECTING 


AT 
Weics 


4.85 18S. pep py 


0.8 1B. PER FT. 


This looks like... 
MORE FOR LESS 


We’ve been more or less 
successful in our methods— 
but let’s assume we’re wrong. 
Let’s get a fresh start and 
prove each step as right before 
we take it. 


ALTER EGO: Fine exercise to prevent 
manufacturing ruts. Let’s start with 
the two ways of joining two plates 
at right angle, say. What’s the pro- 
cedure for method ‘‘A’’? 


It’s plain to see we hold 
the plates with angles and 
rivets. We must drill or punch 
holes, fit them up, fill them 
up with rivets and hammer 
down the heads of the rivets. 
This requires 14.85 pounds of 
connecting material per foot 
of joint. 


ALTER EGO: And in method “B” you 
just weld a bead along each side of 


ALTER EGO: Literally, ‘‘one’s other self’’—the still, small voice that questions, inspires and corrects our conscious action. 


the joint. This joint requires only 
8/10 of a pound of connecting mate- 
rial per foot. But look cioser, what 
else do you find? 


Here’s the big point. To 
Set a load capacity of 70,000 
pounds per foot, in the case 
of “A” we must use %-inch 
plate—while in ‘“‘B” we can 
use only ¥%-inch plate! 


ALTER EGO: Isn’t it obvious then that 
welding gives MORE for LESS. 
Now, how can we get that for our 
present work and future plans? 


A good starter would be to 
invest $1.50 in that Procedure 
Handbook which is published 
by The Lincoln Electric Com- 
pany, Cleveland, Ohio, and 
study it so that we can figure 
out how arc welding can give 
us MORE for LESS. 
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Locking Ring 


Get a Grip on Savings! 


True protection for all moving 
parts or reciprocating engines, 
pumps, generators, stokers, etc., 
"Unshako" is a simple, foolproof 
device you can depend on to 


G-R-I-P wherever vibration is the SELF- Lock NUT 


problem. 


Reg Pat. Of. 


Cutout reduces 
Section 

Showing 
Locking 
Ring in 

Place 


Saves maintenance time, 
breakdown trouble! 


For free samples and details, 


Pat’d and 
write— 


Pat's. Pend. 


STANDARD PRESSED STEEL C0. 


JENKINTOWN, PENNA. Box 577 
Branches 


Fig. 1513 


Boston © Detroit « Indianapolis « Chicago * St. Louis * San Francisco 


Below, a repro- 
luction from an 
actual unre- 
touched color 
photograph 
which tllustrates 
the appearance 
f the gauge glass 
from directly in 
front. 


! can see It from here 


You can sit back and relax when you have installed Pyrex Broad 
Red Line Gauge Glasses, because you can see the water level from 
one end of the boiler room to the other. 

The transparent, broad red line fused directly to the wall of 
the gauge glass itself makes the water level stand out clearly and 
distinctly. 

You can stop worrying about costs, too, for actual service records 
prove that Pyrex brand Gauge Glasses last longer. Resistance to 
thermal shock protects them against sudden temperature changes. 
Machine drawn accuracy decreases installation strains. ‘Transpar- 
ency remains unimpaired by corrosive action of steam. 

For serviceability with visibility, install Pyrex Broad Red Line 
Gauge Glasses. Stocked by leading mill and steam supply dealers. 


PYREX BROAD. 


“Pyrex” is a registered trade-mark and indicates manufacture by Corning Glass Works. 


Pyrex Gauge Glasses 


turned to the boiler at temperature 
close to that of process pressure wit! 
out flash loss and with fuel saving 
Specially designed centrifugal pum, 
draw from thermo-fin primin. 
loop and discharges it as a high-velocit 
jet through jet-pump nozzle. This j« 
striking returned hot condensate, in 
duces condensate flow through mixin 
tube into thermo-fin priming loop. A: 
ditional volume of returned condensai 
introduced into constantly filled 1 
sults in discharge of equal volum 
through air separator to the boile; 
Cochrane Corp, 17th and Alleghen 
Ave, Philadelphia, Pa. 


water 


Integral Seat Valves 

INTEX GLOBE VALVES are specifically di 
signed for high-pressure and high-tem 
perature service (pressures to 1500 |}, 
at 950 F). Disk and integral seat faced 
with Stellite. Valves available in 1% to 
in socket welding, flanged o: 
screwed ends. Edward Valve & 
Co, East Chicago, Ind. 


2 in. sizes 


Strain Gage 

RECENT DEVELOPMENT Is USED for detect 
ing and indicating strains in industria! 
machinery. Comprising a rod, levei 
arm, and head, gage looks like the side 
view of an automobile jack. Rod is fas! 
ened at either end to the machine in the 
direction of the strain. 
tached at its outer end to the machine, is 
at right angles to the rod. Gage head 
consists of an armature operating within 
two coils. Before jok is started, position 


Lever arm, al 


of armature within coils is so adjuste: 
that a zero reading is registered on 4 
connecting instrument. When machin 
is put in operation and strain exerted. 
rod pulls down on lever arm. Arm 

turn pulls down on & pin in the armature 
and moves armature to a new position 
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Accidents lurk when 
power and speed crowd 


too! 


In 6-day bicycle races, | 
if riders come to grief— 
it’s usually on the turns 
where speed and strain 
increase the danger. 
(I.N.S. photo) ; 


Neld piping with TUBE-TURN fittings 
0 prevent trouble at the crucial spots! 


ttakes strength and stamina to withstand the grueling pressure of a 6-day 
ike race, but that’s nothing to the strain and stress imposed on many 
iping lines. The greatest concentration of pressure in pipe lines is placed 
b the turns—wherever there is a change of flow direction. Tube-Turn 
ilings are engineered for added protection where the danger lies— 
herever elbows, returns, tees, reducers, laterals, nipples and flanges are 
kel. You will find a type, size and weight of Tube-Turn fitting for every 
ipe welding need. Look for the Tube-Turn insignia welded on each fitting. 


HOW TUBE-TURN FITTINGS PROTECT 
WHERE FLOW DIRECTIONS CHANGE 


Write for Tube-Turn engineering data book and catalog. 


TUBE-TURNS 


INCOR PORATED 
Ky. 


tonch offices: New York, Philadelphia, Chicago, Pittsburgh, Cleveland, Tulsa, 
Los Angeles. Distributors everywhere. 


TRADE-MARK 
Of 


This compact piping installation illustrates four 
common points that occasion changes in flow 
direction—a welding tee at the top, then a 90° 
elbow, a reducing outlet welding tee at the right, 
and a concentric reducer near the bottom. Tube- 
Turn welding fittings are used here to guard 
against danger at these turns. 


vil 


ig 
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A Tachometer that requires 
no maintenance 


The “Frahm” Vibrating-Reed Tachometer does not even have to be oiled 
because it contains no gears, bearings, rotating or any other wearing 
parts,—nothing to maintain or even to wear out. There is no electrical 
system—merely a set of accurately tuned steel reeds which vibrate 
by resonance according to the speed at which the machine is running. 
Simply mount the Tachometer in almost any convenient location; the 
slight vibration in the machine when running does the rest. 


For more than 30 years we have supplied these unique 
speed indicating devices for use on turbines, generators, 
motors, centrifugal pumps and blowers. Ranges are avail- 
able from as low as 900 up to 15,000 r.p.m. 


More recently our hand type of “Frahm” Tachometer is 
being used for general speed-measuring work, and also for 
measuring rates of vibration, such as in pneumatic hammers 
and drills and in airplanes. 


Write for illustrated descriptive Bulletin 1590-P. 
CENTRIFUGAL TACHOMETERS 


We now offer a Heavy Duty Hand Tachometer of the centrif- 
ugal, pointer-indicating type. Simple, rugged and reliable. 
Ask for Bulletin 1710-P. 


cleaner, Then following two operations 


within the coils. This affects the electr: 
magnetic relationship between armatu: 
and coils in accordance with amount o 
strain exerted. Instrument, previous! 
calibrated against known strain load. 
then indicates extent of unknown strai) 
General Electric Co, Schenectady, N. 5 


Cleaning Machine 


L & R CLEANING EQUIPMENT is for reg 
Jar cleaning of delicate instrume: 
parts. Disassembled parts of instrumen: 
are placed in work basket and load 
basket is snapped into position on mot: 
shaft. Basket is first lowered to clea: 
ing solution jar, where cleaner aci 
through agitation. Then basket is raised 
above level and rotated to remove exces- 


are carried out in rinsing solutions 
Motor carrier is then revolved to fourth 
position, which is over drying chamber. 
This coatains a separate motor in com- 
bination with vitreous heater. About 
two or three minutes are required for 
each phase of cycle, depending on type 
of instruments cleaned and condition of 
parts. L & R Mfg Co, 54-56 Clinton St, 
Vewark, N. J. 


Insulition Test Set 

DESIGNED FOR TESTING insulation of die- 
sel electric locomotives and other rail- 
road electric equipment, set includes a- 
a unit high-voltage transformer, means 
of regulating test voltage, and necessary 
overload and over-current devices fo! 
complete protection. Voltage supply is 
received at the set through a breaker 
with thermal overload element for pro- 
tecting the set. An instantaneous trip 
over-current relay is also provided to 
remove test voltage in case of test peak. 
Test voltage is regulated by a contro! 
knob operating variable voltage trans- 
former to give smooth potential rise 
Pushbutton control stations in the han 
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Stuffing Box Rings 
pelts askets and Packings 
ory Ho Rubber Covered Pistons 
YP Intake Hose Pipe Joint Gaskets 
Rep 1 Hose rake Lining 
Hose Molded Goods 
Tank Asbestos Products 
Firs Hos ’ Truck Hose Abrasive Wheels 


q of 
OFFICES ang FACTORIES 


arfanite Oj] Hose 
Tat Eastern Port. 


MANHATTAN RUBBER MANUFA 


RAYBESTOS-MANHATTAN, INC. 


* Manhattan Rotary Hose, Belts 


and Brake Lining erilling wel] 
in Texas oj] field. 


MANHATTAN 
of 


Deep into the earth sometimes to three press, 
pools of ‘liquid gold” needed for Propulsion 


Drilling, pumping, refining, loading — al] are 
laborates for increased Production, 


At the well, the use of MANHATTAN Rubbe 
Flat and V-Belts, Draw-Works Brake Lining, 
Sary items—all of Rubber, but each compoun 
fit specific requirements. 

At the refinery, MANHATTAN 
barrels, tank Cz 


ars, tank trucks, tan 


ER speeds the products 


Ire-ridde 


N miles—go the 
and lubrj 


cation—twin ser 


functions in which MA 


drills that Search for the 
vants of Defense. 


NHATTAN Rubber col- 


r begins — Rotary Hose, 
Rubber Covered Pistons 


Pump Suction Hose, 
ded of Natural rubber or 


» and many 


other neces- 
Synthetic ; 


Naterials to 
speeds the Output w 


ith special types of rubber hose 


for filling 
kers, and bunkers—and Protects with fire hose, 

In the ar, MANHATTAN keeps them flying seven miles up in the sub-stratosphere with en- 
gineered rubber hose that withstands the extremes of intense engine } 

fuel, oil, instruments and control 


leat and bitter cold — for 
S—and then 
forms and combinati 


Stops them with brake 
Versatile Rubber, in many 


z succession of MANHATTAN 
developments and applications to increase 
1€ effective use of es- 
products. Some of the 


uses were made Possible by 
MANHATTAN’S being the first to adapt 


“synthetic rubber” commercially, 


CTURING DIVISION 


PASSAIC, NEW JERSEY 
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CONSTANT-SUPPORT HANGERS... 


Calibrated for Each Installation 


Before shipment to you, every GEN- 
SPRING Constant-Support Hanger 
for power piping is individually tested 
at the factory under load-and-travel 
conditions that duplicate the actual 
service specifications. However, should 
you find it necessary, field adjustments 
up to + 16% of the hanger’s rated 
load are easily made. 

These are only two of the manufac- 
turing and design features that make 
GENSPRING the outstanding hanger 


WRITE FOR 


plete Data Book 


Hangers contain- 
ing piping-travel 
calculations. 


for today’s high-temperature power 
service. Through unique engineering 
design GENSPRING Hangers provide 
constant support for piping in every 
“hot” and “cold” position. The weight 
of pipe is always in perfect balance... 
transfer of vertical vibration to the 
pipe structure is eliminated ... the 
safety factor of the complete piping 
system is effectively maintained. Yet 
they require a minimum of headroom. 

Investigate the exclusive advantages 
of GENSPRING Constant-Support 
Hangers available to support loads 
from 250 to 8500 pounds. Their cost 
is kept to a minimum through iter- 
changeable parts and mass production. 
Grinnell Company, Inc., Executive 
Offices, Providence, R. I. Branch offices 
in principal cities of U.S. and Canada. 


wHenever PIPING is invotveo 


dle facilitate rapid production testi 
Westinghouse Electric & Mfg Co, ! 
Pittsburgh, Pa. 


~ 


Electric Hoist 

SPEEDWAY WIRE ROPE ELECTRIC HO:-7, 
recently added to line, is obtainab), 
capacities from 250 to 1000 Ib. fas 


WRIGHT 


pushbutton control, weather-, acid-, and 
dust-proof preformed hoisting cable on 


drum winding, eliminating slack chain 
safety limit switches, 
safety load blocks. Wright Mig Div, 


York, Pa. 


fouling loads, 


Level Control 


MAGNETROL UNIT IS ADDITION to pres- 
ent line. Flow alarm consists of full- 
ported globe valve body to which is 
attached patented Magnetrol magnetic 
switching arrangement. Switch head 
and valve-piston assembly are attached 
to valve body by a union bonnet nut, 
making removal for inspection simple. 
Units available in complete range of 
standard pipe sizes up to 4 in. Auto- 
matic Control Div, Fred H Schaub 
Engrg Co, 325 W Huron St, Chicago, 


Hl. 


Rubber Putty 


PLASTIKON IS RUBBER-BASE putty having 
unusual properties which make it suit- 
able for many types of glazing and 
sealing. Said to be permanent, water- 
tight and airtight. Solidifies and shrinks 
slightly. but does not become brittle. 


' according to maker. Withstands vibra- 


tion, expansion and contraction. BF 
Goodrich Co, Akron, Ohio, 


Oil-Level Relay 


OIL-LEVEL 
with gravity-feed-ty pe reservoir on vil: 


filled cable. 


RELAY is intended for use 


Alarm switeh is indirectly 
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Cellu-lined hose is oil- th 
proofed with multiple layers 

of cellulose, a material completely 
resistant to hydrocarbons, i. e. — hot 
oils, etc. 


Available sizes of Cellu- 
lined hose (I. D. measurements): 


— 


lined hose is obtained by 


CELLU-SEAL COUPLINGS _ 


‘ Couplings for Cellu-lined hose are 
available with standard I. P. T. or 
S. A. E. threads. 


imbedding metal braid covering 
in the synthetic casing. 


4 UJ 1 F. 6.1. 


T 


T 


Write for Catalog and Engineering Recommendations 
on specific problems involving flexible connections. 


CHICAGO METAL HOSE CORPORATION 


MAYWOOD, ILLINOIS 


controlled by a hoiiow steel ball whic 
fits inside the walls of a cylinder-shape: 
chamber enclosed in a nonmagnet; 
At its lowest point the ba 


actuates a magnet which pulls down 


housing. 


hinged arm, causing alarm switch 
close. Excess oil raises ball to chamh: 
top, where a second tripping switch 
located. Instrument’s 2-switch contro! 
ling magnets can be adusted to caus 
an alarm before oil supply has been e> 
hausted or before it rises too high. Ger 
eral Electric Co, Schenectady, N.Y. 


Lubricating System 


LINCOLN SYSTEM CONSISTS of a numbe 
of injectors, one for each bearing to b: 
lubricated, each connected to bearin; 
by tubing or high-pressure hose as r 
quired, and each individually adjusted 
to discharge the required amount 0! 
Injectors can be mounted 
singly or in manifold, and are supplied 
with Jubricant from a central pumping 
unit. Pumping unit on the installation 
illustrated is the new 2-part Centro 
Matic pump. Entire system can be elec 
trically operated with pushbutton con- 
trol or automatic with time clock con- 
trol. Lincoln Engineering Co, 570! 
Natural Bridge Ave, St. Louis, Mo. 


lubricant. 


Blackout Coating 


COATING IS SMOOTH-FLOWING liquid. 
manufactured from pyrobitumen ore, 
refined and mixed with quick-drying 
volatile ‘and an_ ingredient 
which provides complete opacity and 


solvents, 


gloss-free surface. Can be sprayed or 
brushed on quickly, and can also be 
removed with any light petroleum solv 
ent. Carbozite Corp, First National 
Bank Building, Pitisburgh, Pa. 


Dust Collector 

“DUSTKOP” UNIT-TYPE DUST COLLECTOR 
has 600 efm rating and is designed for 
exhausting grinders, cut-off machines, 
and other tools, New model is equipped 
with 14-hp, 3450-rpm, 110-volt ac con- 
tinuous-duty single-phase motor. Re 
moval of collected dust and dirt ac- 
complished by lifting louvered cover, 
taking out filter assembly and lifting 
out pan into which dust has fallen 
after being stopped by filter. Aget-De- 
troit Mig Co, Book Bldg, Detroit, Mich. 


Oscilloscope 


PEAK-READING PORTABLE INSTRUMENT 
has been developed primarily for use in 
resistance welding, but may be applied 
to supplement other instruments used 
in troubleshooting. Unit has high-speed 
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@ Witt THE LOAD on your power plant steadily 
Increasing—with equipment operating longer 
hours—yvou are probably watching mainte- 
nance and lubricating costs climb steadily. 

No doubt you're also looking for every op- 
portunity to check these rising costs. Here’s 
a suggestion. Standard Lubrication Engineers 
are equipped to make a complete lubrication 
survey of your power plant. They ll go over 
your operating records with vou. Where costs 
seem out of line they'll have a suggestion to 
make. You get a complete, written report of 
these suggestions. 

One survey in a Wisconsin state institution 
included the lubrication of three steam engines 
and a number of boiler feed pumps and steam 
operated water and fire pumps. When the 
Lubrication Engineer’s recommendations were 
adopted, eylinder oil consumption dropped 
from 12 barrels a year to + barrels at this plant. 

It costs you nothing to have one of these 
surveys made. Write Standard Oil Company 
(Indiana), 910 South Michigan Avenue, Chi- 
cago, Ill. Ask to have an Engineer explain just 
what he does in making a Lubrication Survey. 


Copr. 1942, Standard Oil Company (Indiana) 
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JBRICATION ENGINEERING.. -LUSRICATION ENGINEERING...LUBRICATION ENGINEERING. «LUBRICATION 


USES ONE-FIFTH AS MUCH 
OIL... TAKES ONE-FIFTH 
THE TIME FOR APPLICATION 


The first gallon of Stano- 

drip. tested in the bottle 

oilers on the homogenizer 

pictured below lasted 10 days. A gallon of the engine oil 
previously used had never lasted over two days. With no 
more trouble than it took to make this simple test, a Wis- 
consin manufacturer made an cut in lubricating 
time and oil used on these machines. 


The test was made when a Standard Oil Engineer was 
asked for his recommendation. He analyzed the operating 
conditions and picked Stanodrip, a high quality dripless 
oil, as the lubricant best fitted to meet them. The first 
gallon tested proved that Stanodrip would more than pay 
for itself in the oil and time it saved. 

Let a Standard Oil Engineer test Stanodrip in some 
application in your plant. 


PROVED IN 
24-HOUR SERVICE ON 
COMPRESSOR BEARINGS 


Almost continuous operation, 2 hours a day, on an am- 
Compressor In a Middle West packing plant gave 
Stanoil a severe two-year test. 

Stanoil was used in the circulating system for bearing 
lubrication. After two years without bearing maintenance 
or lubricating difficulties of any kind, even under the 
severe operating conditions, there was no question about 
the oil to be used on a second unit being installed. Stan- 
oil got the job. Test Stanoil yourself in a ring oiled bear- 
ing, speed reducer, or circulating system. See how it elim- 
inates deposits that help cause bearing wear. 


TIRED OF TRYING TO KEE? 
SMALL TURBINE OIL 
SYSTEMS CLEAN ? 

TRY 


Nonpareil Turbine Oil was 

developed to provide the 

safest possible lubrication 

for large, costly turbines operated by utility and indu 
trial power plants. But it also offers operators of small 
turbines, such as the unit pictured above, a chance to 
eliminate considerable labor and maintenance. 

Nonpareil has unusual stability against oxidation and 
sludge. That means the deposits which ordinarily collect 
in oil lines and gear cases on these units do not form 
with Nonpareil. 

With a simple filter to remove foreign matter, and a 
small amount of make-up oil, all oil changes and oil sys 
tem cleaning are eliminated. 

Have a Standard Lubrication Engineer tell you wli 
Nonpareil is the only oil with a written guarantee thiat 
it will last as long as your turbine. 


As you get less and less time to spend on 
operating details, many of these details are becoming 
more and more important. Lubrication is one of them 
But it’s one operating problem on which you can get real 
help. 

Instead of experimenting yourself with the new greases 
and oils to meet the higher speeds and heavier loads on 
power generating and transmission equipment, see t! 
Standard Lubrication Engineer in your territory. He may 
have the answer to your problems right away. [Hf he has’ 
you'll save time anyway, because he can call on the Stand 
ard Technical Service Department for help if it’s need 

Besides saving your time, you'll find that this En 
neer’s recommendations save lubricants, save machi 
lime, save maintenance. 

Just write Standard Oil Company (Indiana), 910 Sou 
Michigan Avenue, Chicago, Hhnois, for the engineer ne: 
est you. In Nebraska, write Standard Oil Company 


Nebraska at Omaha. 


£ 


TA-1142 
147 


igh 


B&W 


iler pressure 
iler 


, safe and rel 
In any bo 


icable 
ide for the greatest 


is B&W Boiler sets a new h 
inable safety and reliability 


able by B&W Seamless Steel 
iler Tubes. 


for commercial bo 
made pract 
Tubes prov 


Th 
Bo 
obta 


Boiler 


jon 


. 


Pressure Central Stat 


A 


ew — 2500 |b. 


Erection Vi 
POWER e F 


| 
ebruary, 1942 


EC: FREQUENCY 
RELAY MAGNETIC CONTROL 


fed of Wellman 
Car Dumper recently 


Dumper in extreme dump position. 
travel. 


eee HEAVY DUTY MOTOR CONTROL 
mee FOR CRANES, MILL DRIVES AND 
MACHINERY ®BRAKES @LIMIT 
STOPS LIFTING MAGNETS AND 
BEAUTOMATIC WELD TIMERS 


60 HP, 440 Volt EC&M Frequency 
Relay Magnetic Controller for car 


d illustrated below. 
illustrated below. 


ROM standstill on the runway 

until the wheels leave the ground, 
the modern airplane increases in 
speed uniformly and smoothly over 
the entire distance required for the 
take-off. 


Likewise, FC&M Frequency Relay 
Magnetic Control brings a-c wound- 
rotor motor-driven machines up to 
speed equally as smoothly and uni- 
formly from the instant power is 
applied until the motor is running at 
full speed. 


Besides being easy on the motor... . 
and easy on the machinery during 
acceleration, this control can be de- 
signed to meet specific torque require- 
ments for certain starting conditions 
such as encountered in wire drawing. 
In this instance, proper secondary re- 
sistance is chosen to give suitable start- 
ing and accelerating torque which 
will eliminate wire breakage and 
ECS&M Frequency Relay Acceleration 
matches these pre-selected values to 
the load for smooth, safe acceleration. 


Ask for Literature No. 930 on 
EC&M Frequency Relay Magnetic 
Control. 


ECeM Frequency Relay Acceleration matches 
motor torque to the requirements of the load. 


| made possible by use of permanent-ma 


| either plain or with a water- and grease- 


response to both current and voltag: 


net oscillograph gaivanometer, Magn 
tude. symmetry and uniformity of cu 
rent were revealed by length, positi: 
and uniformity of a horizontal trace 
light on the ground-glass view sere¢ 
General Electric Co, Schenectady, N, 


Smoke Alarm 


PHOTOSWITCH SMOKE ALARM is said 
increase combustion efficiency by in: 
cating the degree of smoke densi 
passing through the stack and signali: 
conditions of efficiency combustion a: 


PHOTOSWITCH 
ENSOMETER 


excess smoke on green and red signal 
lights. Equipment includes photoelec- 
tric control, light source and indicator. 
Design of lens system mounting is said 
to minimize possibilities of soot and 
dust gathering on the lens. Photoswitch, 
Inc, 21 Chestnut St. Cambridge, Mass. 


Thermostat 


Type ASK-BB has silver 
contacts. and comprises a '%-in.  bi- 
metal element mica-insulated from a 
spring. With maximum operat: 
ing temperature of 300, 450 or 700 F, 
unit is capable of handling 1500 watts 
at 150 or 230 volts ac. Can be supplied 
either normally open or normally closed. 
G Ulanet Co, E Kinney St, Newark, 


Insulation 


MATERIAL Is MADE in form of a seamless 
braided tube of long-fibre asbestos with 
a wall thickness of 1% in. In applying, 
insulation is slipped on before assembly 
and is clamped at either end after being 


stretched tightly lengthwise on the pij 
Simple wire clamps available or orci 
nary hose clamp can be used. Supplied 


repellant coating. Union Asbestos a 


Rubber Co. S 54th Ave, Cicero, [li 
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Timely information about metals... 
CATALOGUED for your convenience 


Specific answers to many of your questions about the selection, 
fabrication and uses of Nickel alloys are available to you quickly 
from our files. 

This fund of helpful information we have gathered, checked and 
condensed into convenient printed form. The graphs, charts and 
shop guides are especially useful to men handling new materials or 
performing unfamiliar operations . . . and to new employees. This 
literature is available on request. 

You are also offered the assistance of our technical staff in solving 
material problems arising from a temporary lack of Nickel. These 
engineers are offering timely suggestions to many vital industries 
during the present emergency. 

Why not drop us a card asking for list of available literature. 
Your request for the assistance will receive prompt attention. 


NICKEL 


INTERNATIONAL NICKEL COMPANY, 
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\ Eliminates Rust, Scale and Corrosion the 
, natural way. 


\ The Safe all-organic water treatment 
O.K.'d for all types of equipment. 


£ 
A special bulletin describes how the ‘‘Baerite’’ Simplified Water 


Treatment duplicates Nature’s action in balancing waters to 
eliminate the problems of rust, scale and corrosion. Send the 
coupon below for your copy. 

1 ¥ WATER TREATMENT COMPANY of America 


1161 HODGKISS STREET, PITTSBURGH, PA. 


WATER TREATMENT COMPANY of America 
1161 HODGKISS ST., PITTSBURGH, PA. 


Please tell me how “‘Baerite’’ duplicates Nature’s method of “balancing’’ water. 
Address..... 


New Power Construction 
Construction to Come 


Arizona-California—Bids Jan. 22, 
Bureau Reclamation, Customhouse, 
ver, Colo, for power transformers, swit 
ing equip, lightning arresters, volta 
regulator, ground-fault neutralizer 
Phoenix, Fort Huachuca, Tucson 
Coolidge substations, Parker Dam Pow 
Project, Spee 1023. 


Arizona and Nevada—Bureau Reclan 
tion, Custom House, Denver, Colo, 
early 1942, constructing Davis Dam, S 
Harper, Custom House, Denver, © 
engr. 


Ark., Camden—Ark.-La. Electric 
™ R I Davis, pres, Natéhitoches, [I 
plans constructing steam power pla: 
$2,500,000, 


Calif., Burbank—Bids Jan 20, by © 
Manager, City Hall, 272 Olive Ave, 
structing steam power plant. Spee 
Over $40,000, 


Duteh Flat—Engineering De 
Pacific Gas & Electric Co, 245 Market + 
San Francisco, receiving bids constru 
ing power house, 


Calif., San Mateo—City plans constru 
ing storm and sanitary sewers, sewas; 
pumping station, equip, Laurel Garde: 
Laurel Hills and Laurel Square Sub-di 
sion. Over $25,000. 


Calif., Sunnyvale—Joshua Hendy I) 
Wks, Sunnyvale, plans constructi 
steam-turbine plant extension. O71 
S500 000, 


Conn., Bridgeport—Jenkins Bros, B 
Lee, gen mer, 510 Main St, bids soon, ¢ 
structing 5-story, 170x190 ft, brick, st 
factory, for Navy Dept. $1,612,64 
Structural steel, to Bethlehem Steel Co, 25 
Bway, New York, N. Y. Defense Plant 
Corp will finance. Fletcher Thomps 
Ine, 1336 Fairfield Ave, engrs. 


Conn., Bridgeport—United Tlumina 
Co, 1119 Broad St, plans’ construetins 
steam plant extension, Steel Point St 
tion, including high-pressure boilers. O1 
$40,000, Westcott & Mapes, Ine, 
Orange St, New Haven, Conn., Engrs 


Conn., Waterbury—Waterbury Hospital 
Bd Trustees, Robbins St, bids in Janua 
constructing power plant and = laundry 
$175,000, Coolidge, Shepley, Bulfinch & 
Abbott, 1 Court St, Boston, Mass., ar 
Office of Hollis French, 210 South St, 1} 
ton, Mass., engrs. 


Georgia—Georgia Rural Power Ress 
Klectrie Membership Corp, Louisvi 
plans constructing 756 mi 44-kv_ tra: 
mission line, and 3 steam generating 
plants. $3,750,000 REA allot. 


Georgia—U. S. Engineers, 1 and Doi 
Sts, N W,; Wash., D:. C., plans 
structing dam and power house on Etaw: 
River, Allatoona Project, near Carterville 
Sanderson & Porter, 52 William St, + 
York, N. Y., engrs. $13,000,000. 


Belleville—Yards & Docks, N 
Dept, IS St and Constitution Ave N W 
Wash., D. C., plans constructing 
foundry, machine shop, testing labor 
tories, near here. Operated by Walwort! 
(Oo, under direct management West 
Valve Co, 2133 Bond Ave, East St Li 


S3 000 000, 


Hl., Geneseo—City plans improving mu 
nicipal electric light and power pl 
new diesel engine. Over $40,000. 5 
Ogden, city engr. 


lowa, Greenfield—Southwestern Feder- 
ated Power Co-operative, Greenfie ld A 
Ray, pres, plans constructing REA ¢ 
tric generating plant to serve four 1! 
electric co-operatives in area, and 
mission lines Over $500,000. 
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Vultee 
“Vengeance” 


Dive Bomber 


Installs 


STOKERS 
Great New Plant 


} " EN in the fast-moving aviation industry, Vultee is known as a tron Fireman Can Do These Things for You 
pace-setter, Vultee developed the first powered assembly line in’ In hundreds of war-produetion 
the industry... and was one of the first to adopt the most modern — plants. [ron Fireman firing is helping 


firing method—Iron Fireman automatic coal firing--for its Nashville. increase steam) capacity —and boost 


Tennessee )) ant. production, In many cases, the adop- 


Here. nine Iron Fireman “Coal Flow” stokers provide the process Uon of tron’ Fireman firing has 
and heating system steam that is needed to boost production to a eliminated the need for enlarged 


maximum. Vultee reports the following accomplishments of Tron boiler capacity. For 18) years. Tron 


Fireman stokers have been setting 
Fireman firing: A steady supply of steam. right around the clock. even 


low fuel-eost) records nearly all 
after heavy withdrawals of process steam: no smoke nuisance; clean 


major industries. 
boiler room and surroundings. 


Get the faets on how Lron Fireman 


helps meet todays increased steam 


demands. Read the reports on 
Ivpical users. Write for a of 
the new engineers” portfolio on the 
method of firing. Tron Fireman Mie. 


Co.. Portland, Oregon: Cleveland: 
BUNKER FEED. This is the tvpe of Iron Fireman POWERAM. The heavy-duty power Toronto. Canada. Mail request to 


er adopted by Vultee. Built-in coal conveyor stoker. Combines worm feed with 
leeds coal direct from bin to the fire. ram distribution of coal in’ retort. 3205 W. l06th St.. Cleveland. Ohio. 
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Pumping Away 
for VICTORY 


30'' Warren Single Stage, Double Suction Centrifugal Pump 


ARREN PUMPS are ready to do their part to turn 

out an endless amount of material to win the war— 
for Warren Pumps are built to keep working efficiently and 
economically, if need be, 24 hours a day, year after year. 
‘Warren Pumps are designed and engineered right from 
start to finish. They have good details—liberal clearances 
.. . extra-heavy shaits ... over size bearings . . . broad- 
faced case rings . . . properly proportioned liquid passages. 
You can count on Warren Pumps. Count also on the en- 
tire Warren organization to help in every possible way to 
bring Victory to our cause. 


THREE 42-YEAR-OLDERS 
GREET 1942 


Recently Warren received orders 
for very minor repairs from three 
separate companies, for 3 Warren 
Pumps, each of which is still pro- 
ducing well after 42 years on the 
job. Warren Pumps will give you 


long, trouble-free service, too. 


WARREN PUMPS 


WARREN STEAM PUMP COMPANY, INC. 
WARREN, MASSACHUSETTS 


+ + + + F 
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Iowa, Waverly—City, R Clark, cit; 


elk, plans improving municipal light an 
power plant. $90,000. 


Kan., Linsborg—City, E  Jernbere 
mayor, voted $51,000 bonds, constructin: 
power improvements. 


Md., Annapolis—Bids about Jan. 20, b 
St Johns College, Annapolis, construetin: 
boiler house. J R Edmunds, Jr, Calve: 
bldg, Baltimore, archt. Crout, Snyder 
Crandall, 20 Kk Lexington St, Baltimor 
structural eners. 


Md., Fairfield) (Sta. Baltimore)—Mat 
land Drydock Co, bids soon constructit 
power house. $60,000. Greiner 
1201 St Paul St, Baltimore, engrs 


Mass., West Roxbury ids Feb. 24 
Veterans Constr Bureau, Arlington Bldg 
Wash., D. C., constructing 6-story hosp 
tal, storehouse, boiler plant, roads, walk 
grading, draining. 


Mich., Montague—Michigan Pub = Ser 
Co, 148 E Front St, Traverse City, plar 
constructing 2000-hp diesel power plant 


U.S. 31, north of city limits. $200,000. 


Minn., New Ulm-——City, A C Sannwald 
city clk, plans’ furnishing, placing 
foundation, 5000-kw turbine, municipa 
power plant. Over $40,000, t. D Thoma 
& Associates, 1200 2 Ave S, Minneapoli 


engrs 


Mo., Kennett—City plans constructing 
100-kw diesel engine and generator powe 
plant. $60,000, Burns & MeDonnell, 107 
W Linwood Blvd, Wansas City, Mo. 


Neb.,  Omaha—Metropolitan Utilitie 
Dist, W S Byrne, gen mgr, plans moder: 
ization, rehabilitation. Water Dept, plant 
and dist sys, $2,200,000. J P Detweile: 
engr, Water Dept. 


N. Y., Brooklyn—Dept Public Wks, Mu 
nicipal Bldg, New York, plans construct- 
ing Newton Creek sewage treatment 
works. $6,600,000. 

N. Y¥., New York—-Dept Hospitals, 12 
Worth St, plans constructing power plat 
expansion, Fordham Hospital, Bron 
Boro, $825,000. 


N. Y., North Beach—Dept Docks, VP 
A, North River, New York, plans 
structing emergency electric plant, $25,- 
000; vehicular tunnel to seaplane admin- 
istration bldg, $300,000 both at Municipa 
Airport 2, LaGuardia Field. 


North Carolina and Tennessee—Westi 
and North Carolina Electric Members} 
Corp, % B O Vannort, engr, Commerci 
Bank Bldg, Charlotte, N. C., surveys cor 
structing & or 10 hydroelectric plant 
steam-generating plant, 10 dams, on W 
tauga, Yadkin and New Rivers, to furnis} 
power for 29 North Carolina counties and 
2 Tennessee counties. $10,000,000, 


Crowell, Forest City, treas. 


N. C., Southport—City plans construct- 
ing municipal power plant addns, extens 
$46,142. 


N. Tarboro—City, G F Fountal: 
Jr, mayor, plans constructing power plant 
improvements. $210,000 bond election 
in several months. 


Ore., Fairview—Aluminum Co of Ame! 
ica, Gulf Bldg, Pittsburgh, Pa., prelit 
inary plans doubling capacity aluminu} 
fabrication plant. $10,000,000, Defer 
Plant Corp will finance. 


Ore., Pendleton—Bids Jan. 20, by U 
Eng, 628 Pittock Blk, Portland, constru 
ing bomb trainer bldg, transformer su 
station, utilities, Pendleton Field. 


Ore., Troutdale—Aluminum Co of An 
ica, Gulf Bldg, Pittsburgh, Pa., preli 
inary plans doubling capacity aluminu 
reduction plant, $12,000,000, Defer 
Plant Corp will finance. 


Pa., Braddock—Carnegie Illinois St 
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During these days of all-out, full-capacity 
production, it is more important than ever 
to avoid frequent shut-downs for re-packing 
and for replacement of gaskets. Standardize 


on GARLOCK and be sure of long, depend- 


able service. 


THE GARLOCK PACKING CO., PALMYRA, N.Y. 


In Canada: The Garlock Packing Company of Canada Limited, Montreal, Que. 


GARLOCK 777 Spiral 
Packing for hot or cold 
water and low pressure 
j steam 
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AIR WHERE 
YOU NEED IT 


QUICKLY 
e EASILY « 
AT 


MINIMUM 
COST 


£ 


DIESEL ENGINE DRIVE-IN LINE 


SCHRAMM Stationary Air Compressors pro- 
vide the means of supplying compressed air 
service right where it’s needed for maximum 
convenience and use. 


MODERN engineering contributing to eco- 
nomical operation with smooth, vibrationless 
performance—compact dimensions, no foun- 
dation needed. 


AUTOMATIC control operates the compressor 
only when required; giving the correct 
amount of air constantly. 


FORCE FEED lubrication saves maintenance, 
no care or up-keep necessary. Save money 
with a SCHRAMM—in time, space and opera- 
tion. 
Built in sizes 
from 20 to 600 
cu. ft. displacement 


Write for Catalog 42-S 


SCHRAMM, INC., WEST CHESTER, PA. 


SCHRAMM 


Compressors 


Corp, M W Reed, ch engr, Carnegie Bldg 
Pittsburgh, receiving bids for 2 blast fur 
naces. Defense Plant Corp will finance 

Ss. D., Pierre—State plans constructing 
dam, Missouri River, near here. Estimate: 
$100,000, 


Tennessee—Tennessee Valley Aut] 
Knoxville plans constructing Doug}: 
Dam in French Broad River. $32,000,000 
OPM asked Congressional approval 


Texas, Camp Barkeley—Bids Jan. 6, | 
UC. S. Eng, Camp Barkeley, addition: 
heating unit, boiler house, service p 
dist lines, ete. a 


Texas, Edinburg—City, A <A_ Aldi 
mayor, bond election January 15, 
structing electric power plant, dist 
S500 000, 


Texas, Katy—Stanolind Oil & Gas © 
Gulf Bldg, Humble Oil & Refining 
Humble Pipe Line Co, both Humble Bldg 
Houston, receiving bids constructing g: 
recycling plant. $3,250,000, 


Utah—Garkane Power Assn, Inc, R 
Middleton, mgr, Hatch, surveys, ete, cor 
structing, acquiring 205 mi lines, ! 
structing generating plant. $213,000 REA 
allot. W W Flora, 1618 Flora St, Che 
enne, Wyo., engr. 


Utah, Ogden—Bids Jan. 5, by U. S. Eng 
Salt Lake City, constructing steam, cor 
densate return and air lines to inert bids 
and steam and condensate return lines 1 
administration bldg, Ogden Ordnat 
Depot. 


Utah, Prove——Columbia Steel Co, Ru 
Bldg, San Francisco, Calif., 
structing plant for use in production 
iron, steel and steel plates, near here, f 
OPM. 000 Defense Plant 
Will finance. 


plans 


Washington—LDids Jan. 15. by Bur 
Reclamation, Customhouse, Denver, Col 
for generators for Units L-7, L-S and L-' 
Grand Power Plant 
Basin Project, Spee. 1018. 


Coulee Columbi 


Washington—Bids Jan. 28, by Bure 
Reclamation, Customhouse, Denver, Col 
for main and auxiliary control, load at 
frequency control and station service dist 
equip, 6.4990 volt switchgear for Units 
to L-9 (inclusive) Grand Coulee 
plant, Columbia Basin project, Spec. 102 

Wash., Tacoma Bonneville Power 
Admin, P O Box 3537, Portland, Ore 
plans constructing substation tieing 
with Tacoma municipal sys 
Tb aluminum reduction plant 

Defense Plant Corp \ 


. to serve 4 


finance, 

Wis., Genoa—Tri-State Power 
ative, Genoa, J N Gundershaug, ms 
plans constructing additional facilities 
connection with generating plant $48 
000 REA allot. 


Wis., Milwaukee—A O Smith Co 
3533 W 27 St, awarded contract construct 
ing masonry and concrete work 
70x102-ft, brick, steel, boiler house, cor 
crete fdn, to Hunzinger Const Co, Stati 
kK.  W Burgess, owner, engr. 


Oconto Electric Co-opet 
tive, Oconto Falls, plans constructi! 
hydro-electric power plant, enlarge 
dam. $200,000 REA. Orbison & Orbis 
206 W College Ave, Appleton, engrs 


Wis., Stiles 


Wis., Waterloo—Bids Jan. 6, by W 
& Light Comm, Waterloo, altering 
larging electric generating and cent! 
heating plant. F104,000, Comme! 
Testing & Eng Co, 307 N Michigan <A 
Chicago, engrs. 

P. R., San Juan—The Puerto Rico | 
& Coke Co, San Juan, plans extend 
power plant, new 


S150 000 


steam 
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WAR PRODUCTION 
tolerates no slow-downs. 
Don’t allow inadequate lubri- 
cation to reduce engine effi- 
ciency. For STEAM EN- 
GINES there are... 


SINCLAIR STEAM 
CYLINDER and VALVE 
OILS that provide correct 
power plant lubrication. 
These oils are available to 
meet any combination of 
pressures, temperatures, 
moisture conditions, and 
steam recovery requirements 
of your power house. Write 
for details, or lubrication 
counsel, to nearest Sinclair 


office or Sinclair Refining CHUSE non-releasing Corliss steam en- 


Company 630 Fifth Avenue gine of National Carton Co., Joliet, Ill. 


Sinclair oil used for past 12 years. 


New York, N. Y. 


Write for ‘‘The Serre Factor'’—a free 
publication devoted to the solution of 
lubricating problems. 


SINCLAIR REFINING COMPANY (Inc.) 


2540 West Cermak Road 10 West 51st Street Riatto BioG 573 West Peacutree Street Fair BUILDING 
CHICAGO New York City KANSAS City ATLANTA ‘ Fr Wortu 
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- REG. U.S. PAT. OFF. 


HREL 


They Meet Need 
for Making Welded Right- 


Angle Branch Pipe Outlets 


WeldOlets 


Standard stock welding fittings of drop forged 
steel, designed for making any type or com- 
bination of right-angle branch outlets. 
Branch outlet pipe is attached by beveling 
end at 45° and welding to fitting. WeldO- 
lets provide leakproof junctions, which be- 
cause of their patented design, are of full 
pipe strength. 


Bonney 
WELDOLET 


ThredOlets 


ThredOlets are similar in design to WeldOlets 
except that their outlet is tapped to standard oe . 

taper pipe sizes. Like WeldOletsandSocket- THRECO) 
End WeldOlets, they eliminate the necessity 

of preparing preliminary layouts of the main 
pipe and branch. No templets are used, nor 
is it necessary to do complicated cutting, 
forming and fitting of the main pipe. 


Socket-End 
WeldOlets 


Socket-End WeldOlets are similar to 

WeldOlets and ThredOlets except that 

their outlets are bored to accept standard 

™ oe outside pipe diameters. They simplify 

Bonney alignment of the branch and eliminate all 

~ beveling end threading of the branch 
ELDOLET 


ipe. 
VeidOlets, ThredOlets and Socket-End 
eldOlets are available in size-to-size 
and reducing sizes for all standard pipe 
sizes. They are suitable for use in every 
type of piping system and for all com- 
monly used pressures and temperatures. 
To meet special conditions or for ex- 
tremely high pressures and temperatures, 


Write today for copy of Bulletin WT29, giving all extra-heavy types are available on special 
the advantages of WeldOlets and ThredOlets. order 


156 (141b) 


j 
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Contracts Let 


Ala., Gadsden—War Dept, 20 St and 
Constitution Ave, N. W., Wash., D. C.. 
awarded contract constructing heat treat- 
ing bldgs, Gadsden shell plant, to Rust 
Eng Co, Martin Bldg, Birmingham. $124,- 


Vos. 


Arizona-California — Bureau teclama- 
tion, Customhouse, Denver, Colo., award- 
ed contract for structural steel for bus 
structure assembly, Parker power plant 
Parker Dam Power Project, Spee 1586-D 
to Creamer & Dunlap, 1900 W 21 St, Tulsa, 
Okla., $50,854. 


Arizona-California-Nevada Burea 
teclamation, Customhouse, Denver, Colo., 
awarded contract for 168-in. butterfly 
Valves, Boulder) power plant, Boulder 
Canyon Project. Spee 1011, to Hardie- 
Tynes Mfg Co, 800 N 28 St, Birmingham, 
Ala, $179,000. 


Arizona-California-Nevada -Bureau 
Reclamation, Customhouse, Denver, Colo., 
awarded contract furnishing equip for 
modernizing oil circuit breakers in switch- 
yard, Boulder Dam power plant, to West- 
inghouse Electric & Mfg Co, G & E Bidg, 
Denver, Colo. $120,000. 


Arizona-California-Nevada - Bureau 
Reclamation, Custom House, Denver, Colo., 
awarded contract for 3 transformers for 
switchyard and power plant, Boulder 
Dam, Colorado River, to Westinghouse 
Electric & Mfg Co, G & E Bldg, Denver 
Colo. $325,120. Bids 11/6. 


Ariz., Miami—Castle Dome Copper Co, 
subsidiary Miami Copper Co, 61 Bway 
New York, N. Y., awarded contract con- 
structing copper plant to W A _ Bechtel 
Co, 155 Sansome St, San Francisco, Calif. 
Est. $9,000,000. Defense Plant Corp will 
finance, 


Ark., Pine Bluff—-War Dept, 20 St and 
Constitution Ave, N. W., Wash., D. C. 
awarded contract for design and _ con- 
struction Pine Bluff Arsenal for Chemical 
Warfare Service, near here, to Sanderson 
& Porter, 52 William St, New York, N. Y. 
$8 ,62 O00, 


California— Bureau teclamation, Cus- 
tomhouse, Denver, Colo., awarded con- 
tract for three 25,000-kilovolt-ampere 
power transformers for Keswick power 
plant, Central Valley Project, Spec 1008, 
to General Electric Co, 650 17 st, Denver 
Colo. $559,785. 


Calif., Sacramento—U. S. Eng, Federal 
Bldg, awarded contract constructing steam 
boiler plant, McClellan Field, to C C Moore 
& Co Engineers, 450 Mission St, San 
Francisco, $238,965. 


Calif., Mare Island—yYards & Docks, 
Navy Dept, 18 St and Constitution Ave, 
N. W., Wash., D. C., awarded contract 
constructing additional shipbuilding facili- 
ties, Navy Yard, Contr, NOY 5107, to The 
Kaiser Co, Box 8, Navy Yard, Mare Island 
$5,624,000. 


Calif., Mather Field—U. S. Eng, 298 
Post Office Bldg, Sacramento, awarded 
supplemental contract constructing addi- 
tional bldgs, also landing strips, runwavs 
taxiways, to E J Twaits Co, 816 W 5 St. 
Los Angeles, $1,102,285 and $875,285, 
respectively. 


Calif., Moffett Field—National Advisory 
Com for Aeronautics, Ames Laboratory 
Moffett Field, awarded contract construct - 
ing fabricated steel wind tunnel, Moffe 
Field, to Pittsburgh-Des Moines Steel Co 
Rialto Bidg, San Francisco. $5,202,320. 


Calif., San Franciseo—Regents Uni- 
versity of California, Berkeley, awarded 
contract constructing generator plant fo! 
University of California Hospital, 
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In ‘98, Rowan struggled in the 


jungles of Cuba three weeks to de- - 


liver his message to Garcia. Today, 
there is hardly a military com- 
mander in any American outpost-- 
from Iceland to the Philippines-- 
who can’t be reached in an hour 
or less from Washington, by plane 
or telephone or short-wave radio. 


In this revolution in communi- 
cation, steel has had a vital part. 
Steel not only goes into the deli- 
cate instruments of the Signal 
Corps, but also plays essential roles 
in the form of conduit, copperclad 
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steel wire, aerial towers, and other 
equipment of many kinds. 


For many months, a sizable per- 
centage of Youngstown’s produc- 
tion has been going into materials 
for defense use, including the Sig- 
nal Corps -- conduit, pipe, wire, 
rods, bars, shapes, sheets, strip 
and plate. As we help to speed 
messages by the hundreds of 
thousands to our modern Garcias, 
we are insuring that tomorrow 

America may enjoy the 

peacetime products of our 


lh 7 mills and factories. 


r> 
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gstow™. pipe YOUNGSTOWN f orn 
SP AND TUBE PANY : 
Manufacturers of Carbon, Alloy and Yoloy Steels 
General Offices - YOUNGSTOWN, OHIO 


HERE’S HOW IT's 


rectly proportioned mixture. 
This finely crushed material 
discharged in 5. 10 or 15‘ 


is completely eliminated. 


For Savings ... 


“SAMPLE YOUR COAL BEFORE YOU BURN IT” 


DONE 


This improved machine. requiring only 3 H.P. 
pact and convenient and provides the means for instant sampling. 


TODAY FOR COMPLETE INFORMATION BY ASKING FOR Bulletin 85. 


IMPROVED 
STURTEVANT 
AUTOMATIC 
COAL CRUSHER 
and SAMPLER 


When you buy your coal 
on a strict B.T.U. basis you 
avoid paying for impurities. 
Its good business and good 
operation to buy coal this 
way because it avoids argu- 
ment and gives you a_ basis 
for cost comparison. Besides 
when you know your 
B.T.U/s you can save money 
and insure better boiler per- 
formance. 

And the way to buy coal 
right is to sample ae- 
curately. quickly and at 
low cost the — automatic 


“STURTEVANT WAY.” By 


replacing hit-or-miss hand 
sampling the Sturtevant 
Coal Crusher & Sampler 


eliminates 32 out of 34 


operations. 


Coal or coke fed into the machine is crushed between fine toothed erushing 
dise and stationary liner and thoroughly mixed to a truly representative cor- 


(approximately 8 mesh and finer) is uniformly 
samples as desired through 
oughly and automatically prepared for test. 
Samples of coal prepared by the “STURTEVANT” 


method can therefore be depended on as 


sample” spout thor- 
The possibility of human error 


being truly representative. 
is sturdy, long-lived. com- 


WRITE 


W S Leland Co, 55 New Montgomery St. 
$121,810. 


Colorado—Bureau Reclamation, Cus- 
tomhouse, Denver, awarded contract for 
3 transformers and 5 oil circuit breakers 
for Green Mountain Power Plant, Colo- 
rado-Big Thompson Project, Spec 1002, 
to Allis-Chalmers Mfg Co, Continenta] 
Oil Bldg, Denver, $143,350, 7 transformers, 
to Pennsylvania Transformer Co, 701 
Island Ave, Pittsburgh, Pa., $54,698; 47 
disconnecting switches to Memeo Eng & 
Mfg Co, 37-46 9 St, Long Island City, N. 
Y., $10,570. Grand Total $208,618. 


Conn., Devon—Connecticut Light & 
Power Co, C L Campbell, pres, 49 Leaven- 
worth St, Waterbury, will construct 45,0600 
kwhr capacity power plant. Owner builds 
$4,000,000, 


Conn., Groton—Yards & Docks, Navy 
Dept, 18 St and Constitution Ave, N. W 
Wash., D. C., awarded contract construct- 
ing 4-story, 65x223 ft and 2-story, 64x12 
ft warehouse, laundry, fire station, gar 
age, all brick, submarine base, to F H 
McGraw & Co, 780 Windsor St, Hartford 
$1,000,000, 


Conn., Hamden—Acme Wire Co, 125 
Dizwell Ave, awarded contract construct 
ing power plant, to Mott-Mohr Constr C 
Inc, 440 Elm St, New Haven. Est. $60,00( 


Conn., Naugatuek—Naugatuck Chemica! 
Div, U. S. Rubber Co, Naugatuck, awarded 
contract constructing 2-story, 80 x 180 ft 
brick, steel, concrete factory, also tanks 
substation, administration bldg, to W 
Megin, Inc, 51 Elm St, Naugatuck; under- 
ground piping, to C N Flagg & Co, In 
7% Griswold St, Meriden, Est $2,250,00( 
Defense Plant Corp will finance. 


D. C., Wash.—Potomae Electric Powe 
Co, 10 and I sts, awarded contract 
design and construction electric powe 
bldg, 33 V St S W, to Stone & Webster 
ing Corp, 49 Federal St, Boston, Mas 
est. $700,000, 


Florida—Yards & Docks, Navy Dept, 18 
St and Constitution Ave, N. W., Was 
D. C., awarded contract supplementa 
agreement—additional facilities, 
Air Sta and Naval Hospital, Jacksonville 
and Naval Air Sta, Banana Liver 
Duval Eng & Contg Co, The Geo 
Auchter Co and 
EK Adams Sts, 
401 inel fee. 


3atson-Cook Co, foo 
Jacksonville. Est $2,514,- 


Fla., Key West-—-Yards © Docks, Nav 
Dept, 18 St and Constitution Ave, N. W 
Wash., D. C., awarded contract supple 
mental agreement naval hospital, Cont 
NOY 4849, to The Mackle Co & Lea 
Constr Co, 2818 Coral Way, Miami. E 
$800,000 inel fee. 


Aurora—Sargent & Lundy, engrs 
140 S Dearborn St, Chieago, awarded 
contract constructing superstrueture pow 
er plant addn, for Western United Gas & 
Electric Co, Aurora, to Chas EK Giertz & 
Son, 57 Douglas St, Elgin. Total es 


$500,000 


Chieago— Youngstown Sheet & Tub 
Co, 111 W Washington St, awarded 
tract constructing power plant, $355 
Kxreiter Ave, to Rust Eng Co, Clark Blds 
Pittsburgh, Pa. Est. $100,000, 


HL, Dixon——Illinois Northern Utilitie 
Co, Dixon, will construct generating pl 
to house 50,000-kw turbo-generator, Sé] 
arate contracts. 000,000, 
Lundy, 140 S Dearborn St, Chicago, engr: 


Sargent 


I., Princeton—City awarded contra 
for turbo-generator, for municipal lisht 
and power plant imprvs, to General Ele: 
trie Co, 1 River Rd, Schenectady, N. 
$45,050, 


Rockford—Central Illinois Electric 


& Gas Co, D C McClure, pres, 300 N Ma 
St, awarded contract for design and ¢ 
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I. is really an in- 


sulation job that faces America 
today —insulating Democracy 
against Dictatorship. 


With this goal the Keasbey & 
Mattison Company is in full and 
enthusiastic accord. We like what 
is called the “American Way,” its 
concern for the freedom of the in- 
dividual, its aspirations for a 
peaceful world. 

It is only natural, then, that 


the Nation has first call on K&M 
plants and employees. Our whole 


KEASBEY & MATTISON 


PENNSYLVANIA 


COMPANY, 
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AMBLER, 


America’s biggest 
“insulation” job?! 


productive capacity has been 
dedicated to the cause of defend- 
ing Democracy. 


While working at top speed, we 
are not forgetting that the future 
will bring demands for improved 
asbestos products . and new 
products too. Our engineers and 
research men are working now on 
better materials for tomorrow. 


Perhaps you can assist us. In 
what way can asbestos make your 
work easier or help solve some 
particular difficulty ? Any sugges- 


tions will be carefully considered 
in the hope that they will prove 
practical from a manufacturing 
standpoint. We'd appreciate a 
letter from you. 
Vature made asbestos: 
Keasbey & Mattison has made it 
serve mankind ... since 1873. 
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Unique Yarway Involute design. 


No internal parts or vanes to clog 
or erode. 


Unobstructed flow gives minimum 
loss of head. 

Finely divided spray cone provides 
rapid cooling. 

Renewable orifices adapt nozzles 
for any service. 

Installations total more than 5 
million gallons per minute in water 
cooling and air conditioning service. 


Made in both cast and bar-stock 
types. All sizes from 1 in. to 2) in. 
Write for Catalog N-615. 


YARNALL -WARING COMPANY 
100 Mermaid Ave. Philadelphia 


Struction power plant addn, to Stone & 
Webster Engineering Corp, 90 Broad St, 
New York, N. Y., $1,350,000. 

Washington Park (Branch East St 
Louis)—Westcott Valve Co, A V Wads- 
worth, vice pres, 2133 Bond Ave, East St 
Louis, awarded contract constructing steel 
castings and valve plant, 3 bldgs, for Navy 

o7 St, Industrial Ave, near B & 
O R R tracks, to Rust Eng Co, Clark 
Bldg, Pittsburgh, Pa. Est inel equip 
$3,000,000 Defense Plant Corp. will 
finance, 


Waukegan—American Steel & Wire 
Co, 208 S La Salle St, Chicago, awarded 
contract constructing steel plant addns, 
to R Borregard, 1305 W Grand Ave. Total 
est $10,000,000 including equip. 


Ind., Fort Wayne—General Electric Co, 
1635 Bway, awarded contract for turbo 
superchargers and geared impeller plant 
for War Dept to Stone & Webster Eng 
Corp, 49 Federal St, Boston, Mass. $8,- 
000,000, Defense Plant Corp will finance. 
Cost with equip, $25,011,838. 


Kan., Wintield—City, F EF Jarvis, mayor, 
awarded contract installing power piping, 
power plant, to Power Serv Co, Wesley 
Temple Bldg, Minneapolis, Minn., ($25,- 


775.) Est. $25,000, 


La., New Orleans—Todd-Johnson Dry 
Docks, Inc, Hinds Lane Wharf, awarded 
contract constructing 18,000-ton brick, 
steel floating drydock, to Chicago Bridge 
& Iron Co, Chicago, Ill. Est $2,500,000. 
Defense Plant Corp will finance. Frederic 
R Harris, Inc, 27 William St, New York, 
N. Y., eners. 


Md., Sparrows Point (Br Baltimore)— 
Bethlehem Shipbuilding Co, awarded con- 
tract constructing 3 steel, concrete ship- 
ways and shop bldg for U. S. Maritime 
Com, 14 St between E St and Constitution 
Ave, N. W., Wash., D. C., to McLean 
Contg Co, 1301 Fidelity Bldg, Baltimore, 
est $2,000,000, 


Mass., Boston—Yards & Docks, Navy 
Dept, 18 St and Constitution Ave, N. W., 
Wash., D. C., awarded contract construct- 
ing shipbuilding dry dock, Navy Yard, 
Contr NOY 5080, to J F Fitzgerald Constr 
Co, 214 Essex St, $1,500,000. 


Mass., Indian—Orchard-Chapman Valve 
Co, Pinevale, Indian Orchard, awarded 
contract for design and construction 1- 
story, 75 x 300 ft, brick steel machine shop, 
1-story 480 x 600 ft foundry to Stone & 
Webster Eng Corp, 49 Federal St, Boston. 
Est $3,000,000. Defense Plant Corp will 
finance. 


Mass., Pittsfield—General Electric Co, 
Morningside St, W H Milton, Jr, mgr 
Plastic Dept, awarded contract construct- 
ing 4 units, brick steel phenol plant, to 
The Lummus Co, 420 Lexington Ave, New 
York, N. Y. Est $1,000,000. 


Minn., New Ulm—A |) Sannwald, city 
clerk, awarded contract for one 5000-kw 
turbine-generator — in municipal power 
plant, to Elliott Co, 220 Baker Bldg, 
Minneapolis, $120,045, 


Minn., Willmar—City, Hl Brogren, 
city clerk, awarded contract imprv, exten- 
sion to power plant to Nelson Bros Const 
Co, Willmar, $50,000, 


Mo., St. Louis—Union Electric Co of 
Missouri, 12 and Locust Sts, awarded con- 
tract constructing electric) power sub- 
station, to Vernon Higbee Const Co, 6504 
Nashville Ave. Est. $46,000 with equip 


Mo., Fort Leonard Wood—Con QM Fort 
Leonard Wood, awarded contract con- 
structing incinerator, to E Brunson Constr 
Co, Ry Exch Bidg, St. Louis, Mo., $27,275. 


Mo., Independence—Remington Arms 
Co, Ine, Barnum Ave, Bridgeport, Conn., 
awarded supplemental contract construct- 
ing two 100x300 ft brick bldgs in con- 


LARGE 


in Small Space 


| MOVE 


De Laval-IMO 
Oil Pumps 


for lube and fuel oil 
and for hydraulic 
pressure service pack 
great capacity into 
small space. The one 
shown, delivering 
700 g.p.m., occupies 
only 30 in. square of floor space. It has 
only three moving parts and runs at 
standard motor or turbine speeds. Built 
in all capacities and for all pressures. 


Ask for Catalog I-88 


IMO PUMP DIVISION 


of the De Laval Steam Turbine Co. 
Trenton, New Jersey 


GUARANTEED 
TO STAND UP! 


very Hercules Float carries our guaran- 
tee to stand up under 350 Ibs. working 
pressure and 500 degrees temperature. 


Fabricated of seamless copper under our 
special spinning process. Hercules Floats 
are uniform in thickness and high in 
mechanical strength. 

You can depend on Hercules for floats— 
in standard shapes up to 10 in. and in 
special types to your specifications—to 
give long, dependable, economical 
service, 


Insure care-free maintenance of water 
jevel in your heaters, tanks, reservoirs 
and other equipment by specifying 
““HERCULES.”’ 


HERCULES FLOAT WORKS 


oo Franklin St. 
GFIELD, MASS. 
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SAFETY AND SAVINGS 
IN PRESSURE TUBES 


Service records in many of the nation’s 


noteworthy power plants —their use by 


leading railroads, industrial and marine 


boiler builders — attest the greater value, 


safety and savings of Globe Steel Tubes. Globe engineers are always 


Their extra margin of safety and available to assist in select- 


strength — particularly vital to meet ing a tube with the exact 


modern high pressure and temperature characteristics you require. 
demands— more than offsets any imme- 


diate advantage of lower first cost. 


GLOBE STEEL TUBES CO. 


MILWAUKEE, WIS. 


= 
‘ i 


1000 


e Stainless Tubes ¢ Condenser and Heat Exchanger Tubes 
e Boiler Tubes = © Mechanical Tubing 
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IN THESE DAYS OF ALL-OUT PRODUCTION 


you need NICHOLSON 


TRAPS @ FLOATS 
@ CONTROL VALVES 


@ NICHOLSON TRAPS of the industrial ther- 
mostatic type are large in capacity, will not 
freeze, eliminate air binding, require no adjust- 
ment, prevent dribbling, provide intermittent dis- 
charge and never water-log. In many cases they 
step up process production as much as 30%. 
Pressures from vacuum to 300 lbs. with super- 
heat. Sizes 14" to 2’’. Bronze, cast iron, cast steel 
construction. (Trap Bulletin No. 941) 


@ NICHOLSON 
CONTROL VALVES 
@ NICHOLSON FLOATS 


are available in all sizes, 
all shapes for all applica- 
tions—always dependable! 
High tensile strength—great 
external pressure resistance. 
(Bulletin No. 339) 


are designed for long 
life, quick and de- 
pendable control of 
air, steam, oil, gas 
or water. 2, 3, or 
4-way types. (Bul- 
letin No. 140) 


W. H. NICHOLSON & COMPANY 


128 OREGON STREET 
WILKES-BARRE PENNSYLVANIA, U.S.A. 


Rely on Nicholson for: Industrial Steam Traps, Piston and Weight Operated Traps, Control 
Valves, Floats, Flexible Couplings, Expanding Mandrels, Compression Shaft Couplings, Steam 
Eliminators and Separators, Compressed Air Traps. 


DESIGNED—not just adapted 


FOR HEAVY-DUTY OPERATION! 


Frederick Stokers were built first 
and primarily for heavy-duty in- 
dustrial applications. Conse- 
quently, every part is engi- 
neered from materials selected 
to withstand severe service con: 
ditions through years of use. 
The Frederick is exceptionally 


“rough-tough-and rugged”. 


Design is unusually simple... 
mechanically logical . . . there- 
fore, giving you exceptional 
freedom from maintenance wor- 


ries. 


Whatever your firing problem, 
there's a Frederick Stoker to handle 
it—efficiently, economically. Usu- 


ally, it has a long success record 


on similar jobs. Ask about it; write j a t e j 
The FREDERICK IRON & STEEL n us ria 


COMPANY, Frederick, Maryland 
. .. “Builders of Good Stokers for 
Over 24 Years.” 

* * * 


COMPLETE LINE OF CENTRIFUGAL PUMPS FOR ALL PURPOSES 
STEAM OPERATED ASH CONVEYING SYSTEMS e ASH STORAGE BINS 
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nection with new Lake City Ordnanes 
Plant, for War Dept to Walbridge-Aldinge; 
Co and Foley Bros, Ine, Independence 
Est $2,000,000. Smith-Hinchman & Grylls 
Inc, 800 Marquette Bldg, Detroit, Mich, 
archts. 


N. J., East Rutherford—Pub Serv Elee 
tric & Gas Co, 80 Park Pl, Newark, award 
ed contract altering substation to Edward 
M Waldron, Inc, 40 Park Pl, Newark 
$45,000. 


N. J., Linden—Standard Oil Co of N. J 
500 N Broad St, Elizabeth, awarded con 
tract constructing power house’ addn 
3ayway Refinery, to Arthur G McKee & 
Co, 2300 Chester Ave, Cleveland, Ohi 
over $40,000. 


North Carolina, Tennessee and Alabama 
—Tennessee Valley Auth, Knoxville, Tenn 
will construct Fontana Dam, Little Ten 
nessee River, in North Carolina, 2 hyér 
projects, 1 on south fork Holston Rive: 
about 7 mi southeast Bristol, Tenn., and 
Watauga Dam,Cardens Bluff on Watauga 
River, 10 mi upstream from Elizabethton 
Tenn., addns to Watts Bar, Knoxville. 
Tenn., and Sheffeld, Ala., steam plants, 
and $24,000 kw in addn’'l generators, ex- 
isting dams, by own forces. $49,000,000. 


Ohio, Cleveland—General Chemical (Co, 
40 Rector St, New York, N. Y. awarded 
contract constructing power plant addn, 
alterations, to C Schimmelman, 1173 Syi 
vania Ave. Est. $40,000. 


Pa., Johnstown—Bethlehem Steel Co 
Locust St, awarded contract constructing 
power plant addns, imprvs, to Wilson 
Const Co, 305 Bedford St: Est. $100,000. 


Tenn., Tullahoma — City, % mayor, 
awarded contract constructing dam, pow 
er bldgs, extend water and sewerage sys- 
tem, Docket, Tenn. 40-103, to J B Me- 
Crary Co, Ine, 22 Marietta St Bldg, Atlan- 
ta, Ga., and E H Marhoefer Jr & Co, 222 
W No Bank St, Chicago, Ill., $409,145 
Est. $400,000. Greeley & Hansen, 6 N 
Michigan Ave, Chicago, engrs. 


Texas, Denison—U S Eng, Citizens 
Bank Bldg, awarded contract for two gen- 
erating units for Denison Dam Project 
Red River, to Westinghouse Electric & 
Mfg Co, Insurance Bldg, Dallas. $926,507 


Texas, Texarkana—War Dept, 20 St 
and Constitution Ave N W, Wash., D. C., 
awarded contract constructing water and 
steam dist and power facilities lines, 
steam heating and ventilating system, etc, 
near here, to Associated Mechanical Con- 
tractors, 2224 Summer St, Dallas, approx 
$380,000; two 200,000-gal elevated steel 
water tanks to Pittsburgh Des Moines 
Steel Co, 3436 Neville Island, Pittsburgh, 
approx. $110,000. 


Tex., Winters—City, T A Smith, mayor 
awarded contract constructing generating 
plant to Universal Electrie Const Co of 
Alabama, Ine, Guntersville, Est 
about $160,000. 


Washington—Bureau Reclamation, Cus- 
tomhouse, Denver, Colo., awarded contract 
furnishing three hydraulic turbines for 
Grand Coulee Power Plant, Columbi: 
Basin Project, Spee 1018, to Newport 
News Shipbuilding & Dry Dock Co, New 
port News, Va. $1,900,000. 


Wash., Grand Coulee—Bureau Reclama 
tion, Customhouse, Denver, Colo., award 
ed contract constructing east powerhousé 
Grand Coulee Dam, to Consolidated Build- 
ers, Inc, Grand Coulee. Est. approx $4,- 
000,000, 


Wis., Genoa—tTri-State Power Co-opera- 
tive, awarded general contract superstruc 
ture power plant addn, to Thornsen- 
Abbott Const Co, Marshfield. 


Wis., Kaukauna—Kaukauna Utilitie 
Comm, Kaukauna, H F Weckwerth, meg! 
awarded contract constructing power plan! 
addn, to Cudenhoven-Verbruggen Cons! 
Co, Kaukauna. $39,944. 
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For Your Convenience 


Two business-reply cards are 
printed here as a part of this in- 
sert. On each is room for you to 
request four pieces of literature. 


How to Order 


|. If you are requesting four pieces 
or less, please use only the bottom 
card. Likewise, for four to eight 
pieces, use both attached cards. 


BOILERS AND ACCESSORIES 


STOKERS—Iron Fireman Mfg Co, 
Portland, Ore. 20-page bulletin fea- 


tures Iron Fireman Poweram heavy-duty 
stokers for boilers developing up to 400 
hp; outlines features of these stokers, 
shows actual installation photographs 
and lists representative users. 


REFRACTORIES — General Refrac- 
tories Co, Philadelphia, Pa. 72-page 


catalog lists all company refractory prod- 
ucts available for non-ferrous and chemi- 
cal industries as well as blast furnaces. 
Approximately half the book is devoted 
to tables on actual use of various types 
of brick, and other tables essential to 
refractory users. 


BOILERS—Combustion Engineering 

Co, Ine, 200 Madison Ave, New York, 
N. Y. 16-page catalog gives details of 
design and construction of hrt_ boilers, 
contains various setting drawings and 
tubles of standard dimensions for both 
brickset and steel-encased settings, and 
illustrates installations with different 
methods of firing. Includes typical fur- 
nace arrangements for burning bagasse. 


4 PLASTIC CEMENT — Botfield te- 
fractories Co, Swanson and Clymer 

Philadelphia, Pa. 6-page folder 
illustrates Adachrome plastic  super- 
cement for bonding and surfacing of 
furnaces, incinerators, ovens, kilns, etc. 
\lso mentions other company products. 


FURNACE INSPECTION DOOR— 

Gillette Kiln Sales Co, Pittsburgh, Pa. 
t-page circular contains information on 
construction, operation details and_ in- 
tallation of an inspection door which 

applicable to various types of indus- 
trial furnaces, boilers and kilns under 
ontinual heats up to 2500 F. 


WATERPROOFING MATERIALS— 
Primoid Products Corp, 103 Park Ave, 


Sts, 


New York, N. Y. 4-page bulletin de- 
scribes various rubber-base compounds, 


designed to stop leaks or seepage through 
rick, conerete, stucco or other types of 
nasonry. These also prevent corrosion 
or rusting of metals because they are 
oil-, aleohol-, gasoline-, and acid-resist- 
int. Lists typical users and comments. 


ELECTRICAL EQUIPMENT 


7 CABLES — General Electric Co, 
Schenectady, N. Y. 8-page bulletin, 


GEA-3652 deseribes “Gir gas-filled 
cable, self-supervising for 10-kv to 40-kv 
ervice, its principles, advantages, uses, 
performance and accessories with charts 
ind diagrams. 


8 HIGH-VOLTAGE 
Air Reduction Co, 60 East 42nd St, 
‘ew York, N.Y. illustrated pamphlet 
fescribes Airco’s complete line of high- 
Oltage indicators, specifically designed 
protection of men working on high- 
oltage lines. Complete construction, in- 
allation and operating details are fea- 


INDICATORS — 
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2. Be sure to fill one of the eight Example 
spaces for each piece you order. 
This will assure your receiving 
copies of literature promptly by Write in circle number of item 
in handling your request. Name... BRQIMM 

3. When you have filled out one NEW... YORK Ne 
you want, detach along the score ! 
lines and drop the cards in the Yer 
mail. No postage is required. i . 


These cards not good after April 1, 1942 


Write in circle number of item 
describing one catalog wanted p>» 


POWER, 330 West 42nd St, New York 
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oy tured with photographs of the indicators for gas and diesel industrial engines, 
6 in actual use and suggested method of having a capacity for handling lubricat- 
“ mounting. ing oil of engines from 30- to 5000-hp. 
8 Complete details of operation and me- 


Zs chanical specifications are given along 


+ HEATING, VENTILATING & with illustrations of the equipment. 


AIR CONDITIONING 


HUMIDIFIERS—Armstrong Machine MATERIALS HANDLING 
Works, 812 Maple St, Three Rivers, 
Mich. tells facts about humidification, de- MATERA 
scribes Armstrong humidifiers with ;kmerican ulley Co, nlladeiphia, 
: tables, diagrams, and photographs. Also Pa. 20-page catalog, T-41 covers Ameri- 
3 furnishes hool up diagrams and recom- can pressed-steel hand trucks and wheels, 
as well as other materials handling 
equipment. Includes general utility 
trucks, bag trucks, warehouse trucks, 


trucks. 


3: LUBRICATION railroad trucks, stevedore trucks, and 


special 

25 10 LUBRICATORS — Oil-Rite 

ie 332 W Wisconsin Ave, Milwaukee, 
Wis. t-page leatlet presents constant- MECHANICAL TRANSMISSION 
level lubricators for maintaining an ac- ; 
curate, constant and positive level of oil 14 


in ring, ball and roller’ bearings. an- 
cludes diagrams, features and_ specifica- pase 
tions of company’s lubricator line. - 

in stan¢ 


catalog L-3 outlines Ledaloyl self- 
lubricating bronze bushings and bearings 


lard stock sizes which eliminates 


i 11 LUBRICATION — Fiske Brothers the cost of extra tools and dies. 
iY catalog No. 2- describes the company's 
= service to machinery manufacturers that METERS, INSTRUMENTS & CONTROLS 
assures proper lubrication of machines 
3 in use and contains comments from typi- 15 CON TROLS—Mason-Neilan Regu- 
a cal users. lator Co, 1186 Adams St, Boston, 
pt Mass. 24-page general catalog No. 41 
A: 12 PURIFIERS — Honan-Crane Corp, covers company’s line of automatic con- 
: Lebanon, Ind. 8-page catalog, No. trol equipment for pressure, temperature, 
4 100 M, discusses continuous oil purifiers rate of flow, liquid-level, etc, with de- 
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scriptions, diagrams, and tables of tech- 
nical data. 


16 INSTRUMENTS—Meriam Co, 1955 
W 112th St, Cleveland, Ohio 8-page 
catalog No. C-10 discusses company’s line 
of manometers, draft gages, flowmeters, 
mercury-pressure gages, tank gages for 
measuring pressures, vacuums and flows 
of liquids and gases with illustrations 
and descriptions of equipment, sugges- 
tions for use, size ranges, dimensions, 
weights and list prices. 


17 CONTROLS — Brown Instrument 
Co, Philadelphia, Pa. Bulletin No. 
$301, 56 pages, describes electric, pneu- 
matic, as well as combined electric and 
pneumatic controls and defines various 
technical terms used in descriptions. 
Photographs illustrate 44 industrial con- 
trols and safeguards such as temperature 
controllers, float switches, combustion 
safeguards, ete. 


18 RECORDERS—Leeds & Northrup 
Co, 4934 Stenton Ave, Philadelphia, 
Pa. 28-page catalog, N-538-161, describes 
recording instruments for telemetering 
and totalizing electric-power loads and 
discusses the use of load recorders by 
isolated utility and industrial power 
plants as well as better-known applica- 
tions in system load dispatching. Con- 
tains many photographs and diagrams. 


1 CONTROLS — A. Schrader’s’ Son, 

Dept P, 470 Vanderbilt Ave, Brook- 
Ivn, N. Y. eatalog contains descriptions 
of new line of industrial products for use 
in the control of compressed air.  Con- 
tains many photographs, diagrams, 
tables and charts for those interested in 
production as well as compressed air and 
control. 


20 THERMOMETERS—Brown Instru- 
ment Co, Philadelphia, Pa. 32-page 
catalog No. 9004, covers resistance ther- 
mometers for indicating, recording and 
controlling temperatures to a high de- 
gree of accuracy. Pictures thermometers, 
singly and installed in groups. Also con- 
tains many charts and diagrams. 


PIPING, VALVES AND FITTINGS 


21 STEAM TRAPS — Yarnall-Waring 

Co, Chestnut Hill, Philadelphia, Pa. 
16-page bulletin T-1736 gives complete 
information regarding construction fea- 
tures, operating principles, installation 
and operating suggestions, capacities, 
prices, Weights and dimensions of Yar- 
way traps. Typical installation pictures 
and customer testimonials are shown. 


21A VALVES—Jenkins Bros, 80 White 
St, New York, N. Y. 16-page cata- 
log covers stainless-steel valves in gate, 
globe-and-angle, lift-check, swing-check, 
and Y-valve types. Diagrams illustrate 
features of each valve described. Speci- 
fications also furnished. 


2 VALVES—Edward Valve & Mfg 

Co, East Chicago, Ind. 4-page cata- 
log No. 12-G5 describes Mdward Intex 
valves, integral-seat valves, for leak- 
proof performance in extreme tempera- 
ture and pressure service in power plant 
and process piping systems. Many 
photographs, tables and diagrams point 
out features, dimensional details, and 
material specifications. 


23 VALVES—Edward Valve & Mfg 
Co Ine, East Chicago, Ind. 56-page 
catalog No. 12 ineludes complete design, 
dimensional and metallurgical descrip- 
tions of cast-steel stop, check, and stop- 
check valves. Also describes Edward 
patented Impactor 1andwheels,  throt- 
tlers, bypasses, ete. 


PRIME MOVERS 


24 DIESEL COOLERS - Fairbanks, 
Morse & Co, Chicago, Ill. 16-page 
bulletin FECD-2 covers the complete line 
of Fairbanks-Morse evaporative coolers 
for diesel engines with photographs and 
diagrams. Tables of recommended sizes 
for diesel and gas engines, Water-cooling 
capacity, dimensional drawings and _ pip- 
ing diagrams are also included. 


PUMPS 


25 PUMPS—Lawrence Machine’ and 

Pump Corp, 371 Market St, Law- 

rence, Mass. {-page folder discusses non- 
(Continued on page 166) 
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All sizes of Anderson Super-Silvertop 
steam traps can be connected not only 
straight-in-line but also as an elbow. Re- 
gardless of the trap size needed, you can 
get a straight-in-line connection. Then if 
you change your mind you can use that 
same trap as an elbow connection. 


This optional connection is only availa- 
ble with guided bucket Super-Silver- 
tops. And this low cost ease of installation 
(no extra fittings to buy and install) is 
matched by the ease of inspection. These 
up-to-date inverted bucket steam traps 
are inspected right on the line without 
disturbing pipe connections. 


& 
Other good reasons for choos- wT] er-Silverto 
ing Super-Silvertop traps are 
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CONNECT any size SUPER-SILVERTOP 


the extra capacity that comes from the 
longer bucket lever (that opens a larger 
valve) and the service record of long life 
and trouble-free operation. This record is 
a result of 55 years of steam trap manu- 
facturing experience. 


Let that experience and service record help 
you in your job—let Anderson traps save 
you trouble, time and money by using 
Super-Silvertop on every installation. 
Have you a copy of the useful book — 
“How To Choose a Steam Trap?” Then 
why not write for your free copy? 


THE V.D. ANDERSON CoO. 
1934 West 96th Street @ Cleveland, Ohio 


STEAM 
TRAPS 
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FULLER ROTARY COMPRESSORS 
VACUUM PUMPS 


ARE DESCRIBED 
IN THIS NEW BULLETIN 


If you are interested in compressed air or gases, 
capacities to 1800 C.F.M. actual free-air delivery, 
pressures to 125-lb..vacuums to 29.90-in., (re- 
ferred to 30-in. barometer), you should investi- 
gate these highly efficient machines. 
bulletin illustrates and describes these units... 
send for your copy today... just fillin the coupon. 


FULLER COMPANY 


CATASAUQUA, PENNSYLVANIA 


Chicago: 1144 Marquette Bldg. 
San Francisco: 320-321 Chancery Bldg. 


OF SPECIAL INTE 
SUPERINTENDENTS AND MAI 
MEN LOOKING FOR LOW-COST OF 


This new 


FULLER COMPANY 


Catasauqua, Pa. 


Please send me a copy of Bulletin C-5. 


Name 
Company 
Address 


New Bulletins 


(Continued from page 164) 


clogging sewage and sludge pumps and 
their application in handling of sludge 
in industrial and chemical plants where 
it is necessary to pump liquids contain- 
ing various solid and fibrous materia] 
in suspension. Also contains photographs 
and cross-sectional diagrams. 


26 PUMPS — Downingtown Mfg. Co, 
Huber Pump Div, Downingtown, 
2a. 6-page folder introduces pump oper- 
ating on what the company calls the 
“squeegee” principle, and illustrates it 
with many photographs and diagrams. 


WATER TREATMENT 


2 WATER TREATMENT — Graver 

Tank & Mfg Co Inc, East Chicago, 
Ind. 12-page bulletin covers six methods 
of softening water with Graver zeolites. 
Also includes general information as well 
as practical applications of these water- 
treatment methods. 


2 WATER TREATMENT — Ameri- 

can K A T Corp, 122 East 42nd St, 
New York, N. Y. 4-page issue of new 
house organ to be published periodically. 
This bulletin is said to carry the latest 
data, technical and current, pertaining 
to the use of company’s water treatment 
for boilers, stills and evaporators. 


2 WATER TREATMENT — Water 

Treatment Co of America, 1159 
Hodgkiss St, N S, Pittsburgh, Pa. 8-page 
booklet explains in semi-technical style 
the functions of “Baerite”’ formulas in 
balancing waters which cause rust, scale, 
corrosion, foaming, priming and other 
boiler troubles. 


3 WATER TREATMENT—American 

Water Softener Co, Lehigh Ave and 
Fourth St, Philadelphia, Pa. 8-page bul- 
letin describés two common processes for 
softening water, ie, base exchange, and 
lime and soda. Also includes actual in- 
stallation photographs as well as typical! 
cross-section of company’s water soft- 
ener. 


31 WATER TREATMENT—Permutit 
Co, 330 West 42nd St, New York, 
N. Y. 12-page bulletin No. 2420 describes 
proportioning and non-proportioning de- 
vices to feeders of phosphate, sodium 
sulphite, sodium sulphate, and other sup- 
plementary chemicals to boilers. 


WELDING 


32 WELDING—Areos Corp, 401 N 
Broad St, Philadelphia, Pa. Bulle- 
tin No. 5 contains tables showing current 
values, weld-metal characteristics, de- 
position data, heat treatment and appli- 
cations of Arcos. stainless and alloy 
electrodes. 


33 WELDING—Lincoln_ Electric Co, 
Cleveland Ohio Bulletin 412. dis- 
cusses the Lincoln ‘“Shield-Are’’, the 
welder with self-indicating dual continu- 
ous control for lower welding costs, 
wider welding range, and_ simplified 
operation. Many photographs illustrate 
the features of these are welders. 


33 WELDING ELECTRODES — Ho- 
bart Brothers Co, Box P-79, Troy, 

Ohio, revised 20-page handbook describes 

Welding electrodes and accessories. 


OTHER EQUIPMENT 


34 FIRE-EXTINGUISHING EQUIP- 
MENT—Cardox Corp, Room 17135, 
307 N Michigan Ave, Chicago, Ill. 9- 
page pamphlet describes results of four 
demonstrations showing effectiveness of 
fire-extinguishing methods developed by 
Cardox. Bulk, low temperature, low- 
pressure, liquid COs used in these tests 
was shown to be effective in extinguish- 
ing large pool fires, and outdoor trans- 
former compartment fires. Many photo- 
graphs show _ steps, equipment and 
results. 


3 TOOLS—Studebaker Machine Co, 

9 South Clinton St, Chicago, Ill 
6-page folder lists variety of mountings 
construction, and features of a hydraulic 
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Turn to Sweet’s Catalog File 


—the Mason-Neilan section— 
when you want information on 
automatic control equipment and 
want it in a hurry. Look under 
“Controls and Regulators” in the 
Process Industries, Engineering, 
or Power Files. 


Mason-Neilan offers you the 
widest selection of equipment for 
automatic control: Pressure reg- 
ulators; recording, indicating, 
controlling instruments; liquid 
level controllers of all types; 
control valves. 


Look first in the Mason-Neilan 


Catalog. Chances are that you will 
find exactly what you need. 
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FREE CONTROL CATALOG » 

If you don’t have Sweet’s, we will gladly send 
you a handy reprint of our section. 24 pages of 
automatic control equipment for 


pressure, temperature, liquid 


ae Ask for Catrlog 41 


MASON-NEILAN REGULATOR CO. 
1186 ADAMS STREET, BOSTON, MASS., U.S.A. 


NEW YORK BUFFALO PHILADELPHIA PITTSBURGH TULSA TOLEDO 
CHICAGO ATLANTA ST. LOUIS HOUSTON LOS ANGELES SAN FRANCISCO 
MASON REGULATOR CO. OF CANADA, LTD., MONTREAL, CANADA 
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ENSZEY 


FEED WATER 


METERS 


. . . on the job to help the 
nation's condenseries produce 
more evaporated milk! 


Increased demands for evaporated milk 
for home and export consumption have put 
a new strain on all the equipment needed 
for that job. There are 125 installations of 
Henszey Meters in five of the leading milk 
evaporating plants. The rugged construc- 
tion and exclusive operating features of 
these meters enable them to stand up 
under this terrific strain. 


Your contribution to the war effort may 
be different, but if you are dependent 
upon the measuring of boiler blowdown, 
boiler feed water, free running chemicals, 
condensate or other similar  hard-to- 
measure liquids—Henszey Meters are the 
answer! 


Check these Features 


They are placed right in the line. 
They accurately, and continuously, 
measure the pulsating discharge of re- 
ciprocating pumps. 

© All moving parts subject to wear are 

easily replaced. 

® The entire mechanism can be removed 
from the meter without removing the 
body of the meter from the line. 


® The operation of the meter is not de- 
pendent upon close clearances at any 
point. 

® Meters cen be calibrated to read in 
Gallons, Pounds, or Cubic Feet, at any 
specified temperature. 

® Sizes: 10 to 600 G.P.M. cold water, 


steady flow rating. Connections: 34” 
to 4”. Special sizes to order. 
Send for complete information stating your 
problem if possible. No charge for recom- 
mendations or suggestions. 


HENSZEY COMPANY 


Dept. D2 


Watertown, Wis. 


vicepress for production, tool room, and 
matitenance work, Also contains many 
photographs of these vicepresses which 
are said to speed up vise work, cutting, 
testing, stamping, riveting, assembling, 
ete. 


36 Catasauqua, Pa. 1lt-page booklet 
COMPRESSORS — Fuller Co, 
describes Fuller rotary Compressors and 
vacuum pumps. Many line diagrams, 
cross sections, photographs of the ma- 
chines, typical installations and numer- 
ous tables are contained. 


37 CERAMICS—American Lava Corp, 
Chattanooga, Tenn. 12-page reprint 
from Eleetronic Engineering is entitled 
“The Electrical Properties of High-Fre- 
queney Ceramics”. Many charts, photo- 
graphs and diagrams contain data not 
hitherto pubished. 


38 WRENCHES—Blackhawk Mfg Co, 
Ind. Supply Div, Milwaukee, Wis. 
{S-page pocket-size booklet describes 
socket, box-type, specialty torque- 
indicating wrenches, their uses and new 
features, 


39 WHITEPRINT MACHINES—Oza- 
lid Products Div, General Aniline & 
Film Corp, Johnson City, N. Y. 4-page 
folder announces new Ozalid model “B’ 
whiteprint machine. Describes mechani- 
cal features and specifications of Ozalid 
process. 


40 STEEL SHAPES — Commercial 
Shearing and Stamping Co, Youngs- 
town, Ohio 16-page bulletin, Section No. 3, 
lists a number of standard steel shapes 
which can be purchased as production 
items, Without tool or die charges. Also 
includes dimensions and drawings of the 
shapes described. 


4] LATHES—South Bend Lathe Works, 
South Bend, Ind. S8-page_ bulletin 
No. 52 includes illustrations, basic dimen- 
sions, capacities, speeds and feeds of 
back-geared screw-cutting lathes, as well 
as attachments for tool-room pro- 
duction work. 


42 TOOLS—Black & Decker Mfg Co, 
Towson, Md. 56-page data book 
traces serew-thread principle from Archi- 
medes to present day with special em- 
phasis on company’s work in field of 
power assembly tools, including portable 
electric screw drivers, nut runners and 
tappers. 


43 FLOOR COATING — Flexrock Co, 
2377-B Manning St, Philadelphia, 
Pa. literature describes Colorflex Plus, 
dust-proof floor preservative that imparts 
a dye-like coloring which uses the floor 
itself for wear resistance. Is said not to 
peel or crack, good for interior or exterior 
use over wood or concrete. 
4 VIBRATING SCREENS — Robins 
Conveying Belt Co, Passaic, N. J. 
Bulletin No. 118 presents style “M" Vibrex 
screen Which handles stone, gravel, sand, 
coal, and other bulk materials. Folder 
states that the new machine saves users 
money on installation, power, lubrication, 
screen cloth and maintenance, 


45 HEATERS, FANS—B F Sturtevant 
Co, Hyde Park, Boston, Mass. Bulle- 
tin No. 456, spiral-bound, 24 pages, gives 
the range of company’s work in the power 
apparatus field throughout this country 
and abroad by reproducing a series of 
advertisements describing typical installa- 
tions made by Sturtevant. List of prod- 
ucts includes air-conditioning equipment, 
suspended speed heaters, centrifugal fans, 
air washers, ete. 


46 TURRET LATHE — South Send 
Lathe Works, Dept 5P, South Bend, 
Ind. 4-page condensed catalog illustrates 
and describes South Bend No. 2-H Turret 
Lathe with complete specifications and 
construction features. New lathe is adapt- 
able to long run or small lot production 
on wide range of bar, chucking or fixture 
jobs. Has capacity of 1% in. through 
the spindle hole, 16 in. swing over the 
a and saddle and 1 in. through the 
collet, 


47 TOURNACRANE—R G LeTourneau 
Inc, Peoria, Tl. 4-page bulletin 
features Tournacrane, a high-speed lift- 
ing tool for construction and industrial use. 
sooklet shows numerous applications 
around factory yards, industrial plants, 
building construction and earth work. 


48 ELECTRIC HEATING UNITS — 
Westinghouse Electric & Mfg Co, 
Dept 7-N-20, East Pittsburgh, Pa. 40-page 
eatalog 28-000 describes electric heating 
units and controls for industrial applica- 
tion involving the heating of liquids, 
solids or. air. 


When you need grates 


Specify BATES 


FOR LONG-TIME ECONOMY 


FILLET WELD 


BATESGRATES 


—One Piece Construction 


Each intersection ,and consequently, 
each complete panel of Batesgrates, 
is strictly one piece. Non-slip, sharp 
top edge, self cleaning cross bars like 
the ridge of a roof. No cracks, joints, 
or acute angles. No grooves to hold 
grease and dirt and create slippery 
spots. Batesgrates are an engineered 
assembly of bars—all bars work. 


Write for engineering Catalog No. 937. 


WALTER BATES COMPANY 


208 S. LaSalle St. Chicago, Ill. 


HENSZEY 


BOILER FEED 
REGULATORS 


The Henszey Boiler Feed Regulator con- 
trols boiler water levels continuously and 
accurately under a// load conditions! 


These simple, compact, self-contained units 
go right in the feed line and require no ad- 
ditional structural support. They are as easy 
to install as a simple gate or globe valve. 
Once installed and set for operation no 
further attention is necessary — nothing to 
get out of order—nothing to reset. 


Send for latest Bulletin 
containing full details. 


HENSZEY COMPANY 


Dept. D2—Watertown, Wis. 
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4757 
e Steam Generators wit! 


The contract for each of these installations calls 
for the furnishing of equipment, complete erection 
and putting into operation by EDGE MOOR. 
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NO 
PRIORITIES 


Under present conditions, with 
priorities in effect on all types 
of machinery, the correct answer 
to your pumping problem is 
doubly important. You can’t af- 
ford to gamble. Today, more 
than ever before, pumps must 
DELIVER. So industry depends 
on Viking Rotary Pumps_be- 
cause of their long record of 
rugged, trouble-free perform- 
ance. 


If you have a pumping problem, 
tell us about it. We'll do our 
best to help you. Our Viking 
installation and maintenance 
booklet free on request. 


Figure 12, shown above, is pump 
back-geared to motor. Cast iron 
gears and non-metallic pinion. 
Available in 5, 10, 20, 35, 50 
and 90 GPM sizes. Viking relief 
Valve on Pump Head at slight 
extra cost. Complete information 
in Bulletin 802-35. Write for it. 
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Power Lines 


(Continued from page 124) 


deferred because they have dependents, 
those who are above the ages liable for 
military service—45 to 65—and in many 
cases among the women of this country. 

“Employers must be honest and sin- 
cere in their requests for deferments 
and must limit such requests to cases 
of men who are in fact necessary. No 
industry or activity, no matter how 
closely identified with national produc- 
tion of war, can ever become a refuge 
for those who seek to avoid their obliga- 
tion to their country in its hour of 
need.” 


OBITUARIES 


A B Lawrence, 62, associated with 
the General Electric Co for 41 years, 
and active in the switchgear field since 
1902, died Dec 8, 1941. Mr Lawrence 
was graduated from Union College in 
1900 and immediately entered General 
Electric. For the past seven years he 
had been acting as supervisor of sales 
promotion and commercial engineering 
in the switchgear division at Phila- 
del phia. 


JosepH ENGAsser, a member of the 
National Association of Power Engi- 
neers, died Dec 24, 1941, at New Haven. 
Conn. Mr Engasser was also a chair- 
of the Board of Examiners ot 
Engineers, a member of the National 
Association of Practical Refrigerating 
Engineers, and other societies. 


man 


Dr FRANK Conran, 67, assistant chief 
engineer of the Westinghouse Electric 
& Mfg Co, died Dee 10, 1941. Dr Con- 
rad joined Westinghouse in 1890. His 
experiments led to the establishment of 
Station KOKA, pioneer broadcasting 
station.. During the first World War he 


Frank Conrad 


ANY type of boiler 


deliver 


ORE POWER 


at LESS COST 


SS RSS 


G 


HE cross-flow principle of Enco Stream- 
lined Baffles with its higher efficiencies, 
may be applied to any type of boiler— 
horizontal or vertical, straight or bent tube. 
By streamlining and curving, gas pass- 
ages are tapered to maintain velocity as 
the gas volume is reduced, resulting in a 
higher rate of heat transfer to boiler and 
superheater surfaces, and lower flue gas 
temperatures. 

Enco Streamlined Baffles reduce draft loss 
by eliminating eddy currents, bottlenecks 
and dead gas pockets—save steam because 
soot blowers work less often and more 
effectively. 

Ask for Bulletin BW-40 containing valu- 
able engineering data on modern baffle 
wall construction—It’s free. 


THE ENGINEER CO. 
_CEnéo) 75 West St. 


‘New York, N. Y. 
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OIL-FREE AIR 


| for BOILER INSTRUMENT CONTROL F 


@ /-R PRODUCTS: Condensers, Pumps, Steam Jets, Refrigerat- 
ing Units, Compressors, Blowers, Rock Drills, Pneumatic Tools. 


ersoll-Rand 


OADWAY, NEW 
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THE NECESSITY of oil-free air for in- 
strument control has opened a new field 
for Ingersoll-Rand NL Compressors. These 
units have non-lubricated cylinders of pat- 
ented design. The use of special carbon 
wearing and piston rings dispenses with the 
need for any liquid or grease lubricants. 

Boiler instrument control is an outstand- 
ing example, for the use of NL Compressors 
in power plants has insured more accurate 
operation, freedom from sticking and re- 
duced maintenance throughout the entire 


control system. 


ES COMPRESSORS 


Heavy-Duty, Single-Stage 
Air or Gas 
5 to 125 hp sizes 
Any Type of Drive 


Belt, Direct-Connected, 
or Built-In Steam 


Write today for additional information on 
these compressors. A call to the nearest I-R 
branch office will bring an I-R representative 
well qualified to help with your problems. 
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MAXIMS 


REDUCE HIGH VELOCITY 


STEAM ROAR 


mill int 
batt ery ° 


cet 
sites 35 


The silencers are connected in paral- 
lel and operate progressively as the 
steam pressure builds up to capacity. 

Both these Silencers and a similar set 
installed on an adjacent mill require 
no maintenance. There are no external 
parts to require inspection or replace- 
ment. Paint is the only protection 
needed. 

Maxim will gladly supply engineer- 
ing information relative to Silencers for 
internal combustion engine exhausts 
and intakes, compressor and blower 
intakes, steam discharges, etc. Write 
today to The Maxim Silencer Company, 
92 Homestead Ave., Hartford, Conn. 


devised special airpiane radio apparatus 
and improved existing hand-grenade 
designs. Dr Conrad obtained more than 
200 patents in radio and electricity dur- 
ing his 51 years with the company and 
received many honorary degrees and 
medals for his scicntific achievements. 


Rosert S Hare, 72. formerly con- 
nected with the Steam Users Associa- 
tion and Mutual fsoiler Insurance Co. 
Boston, and for many years superin- 
tendent of the special research dept of 


the Boston Edison Co, died at West- 


wood, Mass., Jan. 2. He retired from 


active service in 1931. He was the 
founder of the New England System 
Operators Club and the Electric Lines 


Club of New England. 


PERSONALS 


Raymonpb W KE has resigned his 
position as assistant to works manager 
of the East Springfield plant of the 
Westinghouse Electric & Mfg Co, to be- 


Raymond Keller 


come vice-president and assistant gen- 
eral manager of the Milton Bradley Co 
at Springfield, Mass. Mr Keller was 
assistant works manager since Dec 1938. 


R A Barr has been appointed district 
sales manager in the Chicago territory 
of the Carborundum Co, Perth Amboy, 
N. J. Mr Barr formerly represented the 
company in the Cleveland district and 
recently has been sales manager of the 
division. 


ArcH S Campse_it has been made 
manager of sales of the Superior Engine 
Division, National Supply Co. Previous 
to his appointment. Mr Campbell was 
branch manager at Tulsa, Okla., for the 
Waukesha Motor Co. Mr Campbell has 
been affiliated with the oil industry for 
the past 22 vears im the mid-continent 
area. 


Dr Joun Boswe_t WHITEHEAD has 
been awarded the Edison Medal for 


For Example: 


DE-SCALING 
DIESELS 
SAFELY 


To prevent your Diesels from 
running too hot...to keep them 
delivering the maximum power 
output so desperately needed for 
war production... take advan- 
tage of the successful, easy Oakite 
method for SAFELY, quickly 
de-scaling Diesel cooling systems 
used by so many power plant 
engineers and superintendents. 


No dismantling required. Simply 
circulate solution of Oakite Com- 
pound No. 32 through radiators 
and water jackets or let “‘soak”’ 
for short period asdirected. You'll 
be pleased to see how thoroughly 
and safely insulating lime-scale 
deposits are removed... how 
quickly normal cooling efficiency 
is restored: And cost is low! 


New 24-page booklet gives details .. 
contains data on safely de-scaling sur- 
face condensers, heat exchangers, “lube”’ 
oil and jacket-water coolers, water- 
cooled compressors, etc. Write for your 
FREE copy TODAY! 


OAKITE PRODUCTS, INC. 
23 Thames Street, New York, N. Y. 
Representatives in All Principal Cities of the 

United States and Canada, 


MATERIALS & METHODS FOR EVERY CLEANING REQUIREMENT 
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4Ceiling of constant temperature room. Through 
system shown, Clarage Fans provide a 
air change every 5 minutes. 


Pratt & Whitney Uses 
CLARAGE EQUIPMENT 


Largest Constant Temperature Room 


Gages made by Pratt & Whitney (Division Niles-Bement- 
Pond Co.), West Hartford, Conn., are finished to final size 
under constant temperature conditions. This insures extreme 
accuracy of product. 


The constant temperature room, where finishing opera- 
tions are handled, is the largest of its kind in the world — 
40 x 400 ft. In this room, 24 hours per day, regardless of 
outside weather, the temperature never drops as low as 67°; 
never reaches 69° — relative humidity always 50%. 


Clarage Fans and Air Washers, along 


with compressor equipment, are used COMPLETE 
C UARANTEED ACCURACY exclusively for this exacting job — FV CONDITIONING 
WITHIN A FEW MILLIONTHS OF AN engineering and installation made by Bs 
INCH — probably the most accurately made Automatic Refrigerating Company, 
pieces of steel in the world is the set of Pratt : - 

& Whitney Hoke Precision Gage Blocks shown Hartford, Conn. 


above, one item in a long list of P& W prod- If you are engaged in vital war production 


and have any type of air handling or condition- 
Here at P&W, as in hundreds of other vital ing problem, it will pay you to get in touch . 
plants, Clarage is playing its part in World with us — for Clarage builds the kind of MECHANICAL DRAFT 
Wor Two as it did in World War One. equipment that makes good every time! aay 

CLARAGE FAN COMPANY 

4 SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES INDUSTRIAL NEEDS 
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For Plants that Need 


MORE POWER 


ina Hurry! 


NDUSTRIAL PLANTS working on de- 
fense contracts, or otherwise able to 
obtain priority ratings, can get a quick, 
efficient solution for many of their power 
and steam shortage problems by writing or 
wiring American Coal Burner Co. imme- 


diately. 


QUICK DELIVERY. Standardized construc- 
tion features permit quick delivery of 
AMERICAN FYR-FEEDER spreader stok- 


ers to meet the requirements of virtually 


any size boiler plant. old or new. 


HIGH OVERLOAD CAPACITY. FYR- 
FEEDER installations invariably provide 
ample excess capacity to enable plants to 


handle new peak loads. 


MORE EFFICIENT USE OF METAL. There 
is no “dead weight” in a FYR-FEEDER 


stoker! 


Units are simple, compact, and 


require a minimum of special fittings, ma- 


terials, ete. 


CONSERVE FUEL. 


FYR-FEEDER stokers 


burn coal, wet or dry, with high efficiency. 
Hundreds of AMERICAN FYR-FEEDER 


units now in service are producing a high 


return on their investment. 


For details, 


write AMERICAN COAL BURNER CO., 


23-18 East Erie St., Chicago, Ill. 


Can AIR FROM NOZZLES 
ov SCREW 
© SPREADS COAL | FEEDERS 
PROVIDES AIR 12° APART 
we FOR COMBUSTION 


TWO FIRES: FINES @ cacares 
BURN IN SUSPENSION, CHAMBER 

LARGER COAL 
ON GRATE 


IN 


Each FYR-FEEDER has 2, or 4, or more spreader burners. 


AMERICAN 
FYR-FEEDER 


AMERICAN COAL BURNER CO., Engineers, 

23—18 East Erie St., Chicago, II. 

(J YES, I want to know what the FYR-FEEDER 
ean do in our plant. 

0 Please mail descriptive literature 

Name 


Company . 


Address 


SPREADER-STOKERS 


1941 by the American Institute of Elec- 
trical Engineers. “for his contributions 
to the field of electrical engineering, his 
pioneering and development in the field 
of dielectric research, and his achieve- 
ments in the advancement of engineer- 
ing education.” The medal was _ pre- 
sented to Dr Whitehead during the 
winter convention of the Institute which 
was held in New York in January. 


James B Hayprn was elected vice- 
president in charge of sales of the Indus- 
trial Brownhoist Corp, Bay City, Mich. 


James Hotmes has been made 
assistant manager of tubular sales of 
the Youngstown Sheet & Tube Co, 
Youngstown, Ohio. 
formerly associated in various capacities 
with the Republic Steel Corp, in Cleve- 
land, Ohio. 


Mr Holmes was 


Water GEIsT, vice-president of the 
Allis-Chalmers Maaufacturing Co, was 
elected a director of York Ice Ma- 
chinery Corp, at a meeting of the Board 
of Directors held in December, 1941. 
Mr Geist has been vice-president of 
Allis-Chalmers since 1939. 


G J Nicastro has recently been trans- 
ferred to the New York district sales 
office of Combustion Engineering Co. 
Mr Nicastro joined the company in 1934 
and has served in various capacities in 
the proposition and controller depart- 
ments. He is president of the New York 
Chapter, Society of Professional Engi- 
neers, and secretary of the Executive 
Committee of the ASME Metropolitan 
Section, 


DwicHt A BessMER has been ap- 
pointed assistant director of purchases 
of the Timken Roller Bearing Co, Can- 
ton, Ohio. Mr Bessmer joined Timken 
shortly after his graduation from the 
Michigan School of Mines in 1929. 
After completing his special engineer- 
ing training course. he served as auto- 
motive sales engineer in the Detroit 
territory for six years. Prior to his ap- 
pointment as assistant director of pur- 
chases, he entered the purchasing de- 
partment as a buyer. 


Grorce P Passmore has been ap- 
pointed works manager in charge of the 
Wellsville works of the Worthington 
Pump & Machinery Corp. Mr Passmore, 
until recently, has been manager of 
manufacturing at the South Philadel- 
phia works of the Westinghouse Electric 
& Mfg Co. having been connected with 
the Westinghouse organization for 20 
years. 


PALMETTO™ means 


"success” in packing 


Palmetto Packing is success- 
ful because it will not cut or 
score. It has lubricant to 
spare ... stays soft and pli- 
able. Use Palmetto to re- 
place poor packings in your 
pumps and valves on steam 
and hot water service and 
you will be sure of success- 
ful results. 

Reg. U. S. Pat. Off. 


GREENE, TWEED & COMPANY 
Bronx Blvd. at 238th Street 
New York 


PALMETTO 


for steam, hot water, air. 
PALCO for water. PELRO 
foroils. CUTNO for alkalis 

SUPERCUTNO for acids. 
KLERO for foods, etc. PAL- 
METTO SUPERSHEAT 


PACKINGS 
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“(YNE liner change, no other repairs in 20 years of 
16-hour a-day service—that’s the hard-to-beat main- 
tenance record we've set with Gulf Parvis Oils,” says the 
superintendent of the municipal Diesel power plant, city 
of Opelousas, Louisiana. “Along with the savings in 
maintenance costs, we've secured highly efficient Diesel 
performance by using these quality lubricating oils.” 
There are good reasons for a record like this with Gulf 
Parvis Oils in service: These oils are scientifically manu- 
factured to provide efficient lubrication for Diesel en- 
gines. They retain their lubricating value for long 
periods of time even under severe operating conditions, 
Provide positive protection at a low consumption rate, 


| GULF OIL CORPORATION 


POWER @ February, 1942 


_ @ 20 YEAR maintenance record that’s hard to beat” 


.«» Says this Diesel power plant Superintendent 


GULF REFINING COMPANY ° GULF BUILDING, PITTSBURGH, PA. | 


and contribute to full compression and maximum kilo- 
watt hour performance! 

Perhaps savings in maintenance costs and improved 
operating efficiency can be obtained in your Diesel plant. 
Investigate — ask a Gulf engineer to recommend the 
right grade of Gulf Parvis Oil to fit your require- 
ments. The results will show up in your records. Gulf 
Parvis Oils—and the 400 other quality lubricants in the 
Gulf line—are quickly available to you from more than 
1200 warehouses in 30 states 
from Maine to New Mexico. 
Write or phone your nearest 
Gulf office today. 
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“STANDCO” 
PILLOW BLOCKS 


Fig. 1635 


Combining clamp block and pil- 
low block requirements in one 
type, the “Standco” shown above 
is sturdily built and is offered in 
a wide range of sizes. Babbitted 
bearing surfaces are finished beau- 
tifully smooth, both faces ma- 
chined. It can be depended on for 
long, trouble-free service. 


“Standco” Ball and 
Socket Pillow 
Block, Ring or 
Wick Oiling, Plain 
or Collar End Bab- 
bitted Bearings. 


Write for Bulletin 


STANDARD 


PRESSED STEEL CO. 
JENKINTOWN, PENNA. 


Boston Chicago 
Detroit Box 577 St. Louis 
Indianapolis San Francisco 


A DRUM 
FULL OF 
SAVINGS 


It's the cement that makes the joints 
as strong as the brick they bond! Im- 
partial laboratory tests show Adamant 
to have a bonding strength of 800 Ibs. 
per sq. in. at room temperature .. . 
1270 Ibs. per sq. in. at 2600°F. To 
you, this insures maximum life of fur- 
nace walls . . . savings in time, labor 
and materials. 


Let Adamant economize for you too! 


For details, write— 


BOTFIELD 


REFRACTORIES COMPANY 


784 S. Swanson St., Philadelphia, Pa. 
in Canada, Canadian Botfield Refractories Co., 
Ltd., 171 Eastern Avenue, Toropto 
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A H Sweetnam, formerly superin- 
tendent of the electrical engineering 
department. Boston Edison Co, and now 
New England representative of the C M 
Hall Lamp Co, Detroit, Mich., has also 
become a representative of the Fred H 
Schaub Engineering Co, Chicago, 
and the W K Mitchell & Co, Philadel- 
phia, Pa. He has established headquar- 
ters at 256 Dorset Road. Waban, Mass. 


Frank H Boyp. for 30 years divi- 
sional manager, Cleveland territory. 
American Seating Co, has been ap- 
pointed sales manager of the S G 


Frantz Co, New York, N. Y. 


H has been appointed 
advertising manager of the Falk Corp, 
Milwaukee, Wis. Mr. Deihl joined the 
Falk Corp in May, 1940. prior to which 
he spent some time in the advertising 
department of the Bucyrus-Erie Co, and 
National Enameling & Stamping Co. 
both in Milwaukee. 


W C BucHanan, a director and mem- 
ber of the executive committee of the 
Allis-Chalmers Manufacturing Co, has 
been elected president of that company. 
He succeeds Max W Babb, who was 
made chairman of the board. Mr Bu- 
chanan has for the past six years de- 
voted a substantial portion of his time to 
the Globe Steel Tubes Co. in Milwaukee, 
of which he is president, and in which 
capacity he will continue. Mr Buchanan 
first worked for the Cambria Steel Co 
at Johnstown in 1904, and by 1912 was 
in charge of a number of the company’s 
rolling mills and finishing departments. 
When W H Donner bought the New 
York Steel Co, Buffalo. N. Y., which 
later became the Donner Steel Co, Bu- 
chanan was engaged to assist in the re- 
habilitation of this plant. Then followed 
a series of important jobs with the 
American Tube & Stamping Co, Beth- 
lehem Steel Co, and Trumbull Steel of 
Warren, Ohio. In the early part of 1929 
he joined the Keystone Steel & Wire 
Co of Peoria, Ill.. and was vice-president 
and general manager of that concern 
when he resigned in 1935 to accept the 
presidency of the Globe Steel Tubes Co 


in Milwaukee. 


CommissioNneR Basin MANty has 
been elected vice-chairman of the Fed- 
eral Power Commission for the coming 
year. Mr Manly succeeds Claude L 
Draper, who has held the office of vice- 
chairman for the past two years. Com- 
missioner Manly has been a member of 
the Commission since 1933, and was 
previously vice-chairman from 1933 to 
1936. In 1938 he was appointed by 
President Roosevelt as vice-chairman of 
the National Defense Power Committee, 


PEABODY’ 
COMBINED 
BURNERS 


PROVIDE UTMOST 


Flexibility 


IN USE OF FUELS 


Peabody Type H 
Combined Gas and 
Oil Burner 


If you want insurance against the 
failure of your supply of fuel or 
fluctuations in its price, install PEA- 
BODY COMBINED UNITS for oil, 
gas and pulverized coal, or any 
combination of these. You will then 
be able to change from one fuel to 
the other as rapidly as the auxiliary 
equipment can be placed in serv- 
ice, burning two fuels simultan- 
eously while changing from one to 
another. 


Peabody Type H 
Combined Coal and 
Oil Burner 


There is a PEABODY BURNER that 
will serve your need whatever it 
may be. Peabody engineers are 
specialists in combustion. Let them 
analyze your fuel burning require- 
ments. 


PEABODY 
ENGINEERING 
CORPORATION 


580 Fifth Ave., New York 
Offices in Principal Cities 
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Fairbanks has chosen its distributors carefully in 
order that users of Fairbanks Valves may be as- 
sured the best possible service at all times. These 
leading and representative easy-to-reach supply 
houses, by the very nature of their set-up, are in- 
dustrially minded, appreciate the importance of 
selecting the right valves for different services and 
can be depended on to render every possible assist- 
ance promptly. 


If you don’t know the authorized Fairbanks dis- 
tributor in your area, ask us for his name. 


Fairbanks quality valves are backed by over 50 
years of specialized experience. Specify ‘“‘Fair- 
banks” on your next order. Write for catalog 


No. 21. 


Maximum years of service as- 
* sured. 


Prompt service through conven- 
iently located distributors. 


Standard and Renewable types 
for practically every need. 


Quality in design, materials and 


Acclaimed for dependable per- 
formance. 


Nationally accepted by users. 


workmanship. 
Backed by over 50 years’ spe- 
e cialized experience. 


Uninterrupted service. 


10 Technical assistance in valve 
e 


i aintenance cost. 
Low in maintenance 


THE FAIRBANKS COMPANY 
397 Lafayette St., New York, N. Y. 


Boston, Mass., Pittsburgh, Pa. 
Factories: Binghamton, N. Y., Rome, Ga. 


as the RIGHT VALVES TO USE 
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. . WHEN "IT" IS A 
GAUGE MADE FOR HARD WORK- 
LONG LIFE AND ACCURACY 


Take the Gauge shown be- 
low, for example: 


Short spring is strong, non-freez- 
able. Pinion, arbor and hair spring 
are made of Phosphor Bronze and 
all wearing bearings have Phosphor 
Bronze bushings twice their diameter 
in length. Sector is cast bronze, 
with face three times as wide as 
the regular sector. 
It's designed and 
precision-built 
for maximum 
service. And, this 
is distinquish- 
ing advantage of 
Lonergan 
gauges. 
TYPE D, STEAM \\ 
AIR and PRESSURE 
GAUGE 


J. E. LONERGAN CO. 


Race and Second Sts., Phila., Pa. 


GAUGES 


VALVES - SPECIALTIES 


A Floor Patch 


THAT'S ALL MUSCLE 


Don't patch broken concrete floors with 
“‘weak-kneed’’ materials. Use tough, he-man 
RUGGEDWEAR Resurfacer for patching or 
resurfacing an entire area. No chopping or 
chipping required. Merely sweep out the spot 
to be patched—mix the material—trowel it 
on. Holds solid and tight right up to irregu- 
lar edge of old concrete. Cellulose-Processed 
to provide a firmer, tougher, smoother, more 
rugged wearing surface. Used indoors or out. 
Dries fast. Low in Cost. 
Valuable 74-page "HAND BOOK OF BUILD- 
ING MAINTENANCE” available 
to those requesting on business 
letterhead. 

MAKE THIS TEST! 


FLEXROCK COMPANY 


2377 Manning St., Phila., Penna. = 

Please send me complete . 
RUGGEDWEAR information 4 
... details of FREE TRIAL . 
OFFER—no obligation. = 
Name 
Company 


in which capacity he participated in de- 
vising plans for wartime mobilization of 
electric power supply. 


Bert M Brock has been appointed 
manager of industrial relation for the 
John A. Roebling’s Sons Co, Trenton, 
N. J. Mr Brock has been public rela- 
tions director of the Carnegie-Illinois 


Bert Brock 


Steel Corp, and prior to that was assist- 
ant director of industrial relations for 
the United States Steel Corp of Dela- 
ware, Pittsburgh, Pa. Previously he was 
manager of industrial relations for the 
Columbia Steel Co, at San Francisco, 


Calif. 


BUSINESS ITEMS 


Three new assistants to J S Me- 
Namara has been announced by the IN- 
TERNATIONAL NicKEL Co, New York. 
They are, W J Calnan, H D Tietz, and E 
A Tturner, At the same time H E Searle, 
formerly an assistant to Mr McNamara. 
as manager, engineering sales, for the 
Monel department, has been transferred 
to the nickel sales department under 
RL Suhl, sales manager. B J Bianowicz 
becomes head of the chemical section 
of Monel sales to succeed Mr Turner. 


J E Lonercan Co, Philadelphia, Pa.. 
this year celebrates its 70th anniversary. 
The business was established in 1872 
by John E. Lonergan at Second & Race 
Streets in the heart of old Philadelphia. 
near Independence Hall. The greatly 
enlarged, modern plant of the present 
Lonergan Co is in the same location as 
it was in 1872. 


Link-Be_t Co, eastern stoker divi- 
sion, announces the removal of its sales 
offices from Philadelphia to the Gray- 
bar Building, 420 Lexington Ave, New 
York, N.Y. K C Elisworth is in charge 


of this new office. 


Union Iron Works. Erie, Pa., an- 
nounces appointment of the Engineering 


How You Gain 
By Reading POWER Regularly 


1. You strengthen the security 


in your job... 


By keeping abreast of the 
field’s most up-to-date prac- 
tices. 


2. You equip yourself for a 
bigger job... 


By learning through the ex- 
perience of other engineers 
important things you don’t 
have a chance to learn in 
your present job. 


3. You make yourself an au- 
thority in your field... 


By constantly accumulating 
a great store of practical 
power engineering knoul- 
edge that can’t be found in 
books. 


Read POWER Carefully 


and we guarantee you will get 
ideas from every issue that will 
more than pay you for the sub- 
scription price and the time 


spent. 
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"THERE'S THE 
REASON WHY 
LIMITORQUE 

VALVE | 
CONTROLS AREA 


One of a group of 
Limitorque Controls in- 
stalled in an eastern 
central station. 


er during peacetime and "defense" years, Limitorque Valve Operators 
will continue to prove their dependability, come what may. 


When designing new plants or for securing better control in existing stations 
... investigate Limitorque. With Limitorque, valves of all types from 3"' to 
96" diameter can be opened or closed from individual, conveniently located 
push button stations or from a central master control panel. 


lf desired, Limitorque can be adapted to existing equipment. Write us for full 
details. 


PHILADELPHIA GEAR WORKS 


cone ERIE AVENUE & G STREET 
DUCERS PHILADELPHIA, PA. 
MITORQUE VALVE CONTROLS New York, Pittsburgh, Chicago 


Philadelphia Philadelphia 
LIMITORQUE GEARS 
CONTROL All types and sizes 


of industrial gears. 
Can be. supplied 
in all materials. 


Operates gl! types 
of valves, ete., 
safely, economi- 
cally, from convens 
‘ent stations, 


Philadelphia 

< a SPEED REDUCER 
Philadelphia 
fou 


Triple Reductions, various 
The economical self-contained drive, ratios and horsepowers. 
Horizontal or Vertical types — various 

ratios and horsepowers, 


Philadelphia 
WORM GEAR 
SPEED REDUCER 
tight angle drives — 
vertical or horizontal. 
Wide range of ratios 

and horsepowers. 
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The parts for tanks, planes and guns, produced 
in thousands of separate plants, can only fit to- 
gether properly if made in standard sizes, to accu- 
rate gages. Pratt and Whitney secure accuracy to 
millionths of an inch by finishing their Hoke 
precision gage blocks in this air conditioned room 
at West Hartford, Connecticut. 

‘ fn Standard conditions of 68° F. and 50% relative humidity 
Millio ith are maintained, 24 hours a day the year ‘round, with 


Frick Equipment. This working space, covering 16,800 sq. 
ft., is believed to be more accurately controlled than any 
ad other of like size in existence. Full credit is due the 

Automatic Refrigerating Co., Frick Distributors at Hartford. 


Put your air conditioning problem up to the experts who 
have nearly 60 years’ experience back of their recom- 
mendations. Write Frick Co., Waynesboro, Pa. 


Refrigeration 
LEAKAGE TROUBLES 


with ALL-METAL 
THERMOMETERS 


Simplified All-Metal Con- 
struction Eliminates Many 
Trouble Points... Provides 
Long-Time Dependability! 


TRADE MARK 


No liquids, vapors or gases... nothing under pressure .. . in the all-metal 
thermometer. Just one movable all-metal part, encased in a stem of 
stainless steel. Nothing to leak, nothing to wear. Fewer opportunities 
for trouble. 

And it’s far simpler to mount the all-metal thermometer, too; for no 
corrections are ever necessary ... regardless of the stem length. In addi- 
tion, its rugged construction minimizes the possibility of inaccuracies 
or damage from shock or over-ranging. 

WESTON all-metal thermometers are guaranteed accurate within 1% 
over the entire scale, and are available in types, ranges, scale diameters 
and stem lengths to suit many industrial applications. 

A bulletin containing complete information is available. Weston Elec- 
trical Instrument Corporation, 679 Frelinghuysen Avenue, Newark, N. J. 


WESTON 
TEMPERATURE GAUGES 


180 (147b) 


Sales Co, 1307 South Michigan Ave 
Chicago, Ill., as district sales repre 
sentatives. 


STEWART-WaRNER Co announces elec 
tion of two new vice-presidents, Josep! 
B Elliff and George L Meyer. Mr Ellif! 
joined Stewart-Warner in June, 1939 
and Mr Meyer has been with the com 
pany since it was founded. 


WoLverRINE TuBeE Co, Detroit, an 
nounces the resignation of J G Colye: 
as director and vice-president in charg: 
of sales. Supervision of all sales work 
will continue under the direction o 
Otto Klopsch, vice-president and gen- 
eral manager, with Robert Moody a: 
special assistant, William Gernhart as 
office sales manager, and John Marsha!! 
heading the public:ty department an‘! 
electrical sales. 


Personnel changes were announced 
recently by the Jones & LAuGHiiy 
STEEL Corp., Pittsburgh, Pa. A new 
district office has been opened in Tulsa. 
Okla.. with R J Woods, Jr, as district 
sales manager. Jolin B DeWolfe has 
been appointed district sales manager 


S A Fuller 


at Washington, D. C. S A Fuller has 
been appointed district sales manager 
to the New York district, and Ernest 
W Harwell has been made district sales 
manager in Chicago. E E Hoehle has 
been appointed district sales manager 
at Memphis. Tenn. 


MEETINGS 


American Society of Mechanical Engineers 

Spring Meeting, Rice Hotel, March 22 

25, 1942, Rice Hotel, Houston, Teras 

C E Davies, secretary, 29 W 39th St, New 
York, N. Y. 

National Association of Fan Manufacturers 
—25th Annual Meeting, February 12, 
1942, Detroit, Mich. L O Monroe, secr: 
tary, General Motors Bldg, Detroit, Mic! 

Technical Association of the Pulp and Paper 
Industry-—Annual Meeting, February 
19, 1942, Commodore Hotel, New York. 
\. OR G Macdonald, secretary, 122 ! 
St. New York, N. Y. 
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start the heartbeat 
Diesel.... 


BATTERIES 


T takes a husky battery to make the life-blood of action 
s course through a Diesel engine. It takes a dependable bat- 


tery to crank a cold Diesel in sub-freezing weather. 


Yet whatever the weather, whatever the Diesel, there’s an Exide 


Battery to do the job right. 

EX 10 Exide Batteries pour out their tremendous reserve power at high 
rs voltage... for faster cranking. Exide Batteries have proven their 
= BATTERIES worth in locomotives, industrial plants, construction camps, ships 
i. FOR CRANKING ...in fact, wherever Diesel engines are used. There’s an Exide Bat- 

DIESEL ENGINES tery for every size and type of Diesel. No job is too big for an Exide. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 


The World’s Largest Manufacturers of Storage Batteries for Every Purpose 
Exide Batteries of Canada, Limited, Toronto 
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_ NUGENT 


FIG. 117A 


(Taken from an actual, 
unretouched photograph.) 


1 Here's the way Lube Oil Looks 


BEFORE and AFTER 
Passing through a 


NUGENT FILTER! 


BEFORE: Shown at the 
left is a sample of dirty 
crankease oil taken from 
a 300 H.P. gas engine 
before installing Nugent Filter. 


AFTER: At the right is a sample of oil 
from the same engine after installing 
Nugent Filter, and operating 1,344 hours 
before cleaning filter. 


—This is the kind of protection against 
dirt troubles you get for any kind of oil 
when you use Nugent Pressure Filters. 
Write for complete information and 
literature on Nugent Filters—Sight Feed 
Bearing Oilers—Telescopic Crank Pin, 
Crosshead Pin and Eccentric Oilers—and 
other lubrication specialties. 


WM. W. NUGENT & CO., INC., Established 1897 


402 N. Hermitage Ave., Chicago, Illinois 


THE ALLPAX CO., INC. 


Mamaroneck, N. Y. 


Distributors Everywhere 


LLPA 


THE PACKING THAT “PACKS ALL” 


. . . use it once and 
... you'll use it always 


Here's the universal packing that can be used 
for any fluid or on any apparatus. One size 
packs all—economically, efficiently—tightly— 
simply. 

Try ALLPAX and you, too, will be enthusi- 
astic over its easy application and long wear. 
You don’t have to remove old packing to re- 
pack with ALLPAX. Square cross section makes 
ALLPAX easy-filling in any stuffing box. 

Try it and you'll always use it. Full details 
on request. 


\; PRECISION GAGE GLASSES Send for 
Cc A) and GAGE GLASS GASKETS = 
THAT WILL NOT BLOW OUT 
"A Standard Square Cut Guards 
= | 
| GASKETS THAT WILL FIT EXACTLY 
=— 7 Red Lip-mold Pattern z 
j Expansion Type Gasket 
| 
Send for Glass and Gasket Chart 
Mica Shields Shipment made by parcel post 1 all Lai 
Protectors the same day as order is received = a 


ERNST WATER COLUMN & GAGE CO. . 


RUBBER & GLASS DIVISION 
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BETTER SERVICE — SAFETY — SATISFACTION 
FOR REPLACEMENTS 


ORDER 


LIVINGSTON, NEW JERSEY 


GENERAL Exvectric announces 
personnel changes. Elliott Harrington. 
for the past year sales manager of the 
General Electric air-conditioning and 
commercial refrigeration department 
at Bloomfield, N. J.. has been 
named manager of sales of the 
Schenectady induction motor sec- 
tion of the GE motor division. A G 
Jones has been made district manage: 
of the Pacific district central station 
transportation department, and S \W 
Scarfe has been appointed manager o{ 
the Los Angeles central station depart- 
ment. E P Waller. assistant to E O 
Shreve, vice-president in charge of ap- 
paratus sales, retired on Jan. 1, 1942. 
after completing 41 years of service 
with the company. Mr Weller was first 
associate editor of the “General Electric 
Review.” H H Barnes, Jr. General Elec- 
tric commercial vice-president, retired 
Jan 1, after completing 40 years of 
service. Mr Barnes has been in charge 
of the company’s activities in the New 
York district since May, 1928. R W 
Adams has been assistant district man- 
ager, New England district; R W Her- 
rick, manager of the central station de- 
partment, New England district; and 
G E Walch, manager of the Providence 
office. 


B F Goopricu Co., Akron, Ohio, an- 
nounces that Dr Howard E Fritz, man- 
ager of the synthetic division for the 
past seven years, and one of the best 
known technical men in the rubber in- 
dustry, was named director of research 
of the company. Dr Fritz joined B F 
Goodrich in 1925 from the Engineering 
School faculty of Ohio State University. 
Columbus,*Qhio. from which he was 
graduated in 1914. In 1934 Dr Fritz 
took over the direction of the develop- 
ment and sales of Koroseal, the syn- 
thetic elastic discovered in the com- 
pany’s laboratory. William S Richard- 
son has been made general manager of 
the company, succeeding J H Connors, 
who has resigned because of ill health. 
Richardson was staff superintendent of 
the mechanical division, and in 1931 
was made merchandising manager of 
the mechanical goods sales division. 


Jenkins Bros, 80 White St, New 
York, N. Y., announces that because of 
increased productive capacity of corro- 
sion-resisting-alloy valves, it is in the 
position to offer faster delivery on these 
valves for orders having high priority 
ratings. 


THe TIMKEN Bearing Co, 
Canton, Ohio, announces transfer of F fi 
Lindus to sales promotion work located 
in Canton, Ohio. He has been with the 
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WATER CONDITIONING 


ORDNANCE WORKS 


VIRGINIA 


T Radford Ordnance Works, producing 
smokeless powder, is part of the great 
network of munitions 


plants constructed for 
the War Department. 
Designed and operated 
by Hercules Powder 
Company, the power 
plant is supplied by four 
giant steam generators 
supplied with feed 
water of “zero” hardness 
and “zero” oxygen by a 
Cochrane Deaerating 
Hot Process Softener. 
Feedwater is first 
treated with phosphoric 
acid, subsequently de- 
aerated, and then—with 
the addition of caustic 
salts —the hardness is 
reduced to zero. Silica is 
reduced to less than one 
part per million. Oper- 


Cochrane Flow Meter and 
Individual Controls on Panel. 
Individual Controls govern 


3106 N. 17TH STREET 


ating results have indicated no sludge accu- 
mulations either in the boilers or in the steam 
washers with which the boilers are equipped. 

Chemical proportioners are electrically 
operated by a Cochrane Flow Meter, with 
individual feeds for individual chemicals so 
that adjustment of the chemical feeds for 
varying raw water conditions can be made by 
the turn of a knob. 


WATER SOFTENERS DEAERATING HEATERS FILTERS BLOW-DOWN EQUIPMENT VALVES FLOW METERS 
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Deaerating Hot Process» ‘ 
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for reciprocating or centrifugal equipment, operating against extreme pressures and speeds. 
for details. 


in SEA-RO ARMORED NEK-SEAL 


1. ARMORED CASING 


PACKING No. 1505 


of anti-friction foil provides full 


metallic surface that will not score. 
2. NEK-SEAL FILLET of foil at pressure corner of packing 


—provides 


extra sealing and prevents crowding out of 


stuffing box. 


3. SEMI-METALLIC CORE—anti-frictional and resilient—as- 
sures proper contact with rod or shaft. 


Sea-Ro Armored Nek-Seal Packing No. 


1505 is recommended 


Write 


ing 
-away view show! 
ome lined firebox 


A quick steaming, 
All-Welded portable 
boiler, economical 
to handle. 
Refractory lined fire- 
box and two-pass 
tubes are easy on the 
fuel bill. 6 sizes, 50 
to 150 H.P. 

125 and 150-lb. steam 
working pressure. 


For 6” rule with scale 


for reading pibe sizes, 
write Dept. 89 K-Il. 


KEWANEE BSILER CORPORATION 


KEWANEE, ILLINOIS 


Cc. H. CHALMERS 


Pres., Chalmers Oil Burner 
Co.; Former Pres., American 
Oil Burner Assn., says, *‘No 
one installing or servicing 
burners should neglect to 1ead 
this well-written and inform- 
ative manual.” 


How to analyze and correct troubles 
of any type oil burner 


DOUBLE-QUICK 


Today's money-making opportunities in 
oil burner servicing are keyed not only to 
how well the work is done but how fast. 
With this practical book you can locate, 
diagnose and correct all operational and 
constructional troubles of any type or 
recognized make burner without delay or 
doubt—and thus increase earnings. 


OIL BURNER “SERVICE MANUAL 


By K. STEINER 
Consulting Engineer, 
Ray Heat & Power Co. 
and F. RAVNSBECK 
Chief Engineer, 

Ace Engineering 


365 pp., 6x9, illus., $4.00 


184 


16 CHAPTERS COVER: 


Domestic Pressure-atomizing Oil 
Burners. 

Domestic Vertical-cup Burners. 
Rotary Wall-flame Burners. 
Low-pressure Atomizing 
Burners. 

Miscellaneous Domestic Burners. 
Horizontal-rotary Oil Burners. 
Miscellaneous Industrial Oil Burners. 
Refractories. 

Tanks and Piping. 

Relays and Circuits 

Automatic Control! Instruments. 
Boilers and Warm-air Furnaces. 
Load and Burner Capacity. 

Draft and Control, Efficiency and 
Testing. 

Preheating. 

Service. 


Domestic 


{148a) 


Gives the mechanic just the help he needs in installing and 
servicing oil burners, in plain language. Exhaustive treat- 
ment given to domestic burners, including all recognized 
makes from earliest to current types. Commercial and in- 
dustrial installation, maintenance and service are thor- 
oughly discussed and illustrated. Gives countless pointers 


secured from men _ actually 


engaged in handling the 


various burners and accessories. 


McGraw-Hill Book Co., 330 W. d@ St., N. = 
Send me Steiner and Oil Manual for 
10 days’ examination on approval. In 10 days I will send $4.00 plus 
few cents postage, or return book postpaid. (Postage paid on orders =| 
accompanied by remittance. ) 4 

s 

(Books sent on approval in U. S. and Canada only.) - 


Timken Co since 1935, serving as Los 
Angeles branch manager of the service 
division until he was transferred to the 
central headquarters at Canton a few 
months ago. 


THE Foxsoro Co, Foxboro, Mass., is 
celebrating its tenth anniversary this 
year. Company announces that today, 
11 people of the original founders are 
a part of the pyrometer department at 
Foxboro. They are, C J Brown, W G 
McAllister, O S Michael, William 
Livesy, Alex McCrary, E A Williams, 
Philip Traphagen, Isaac Fleischmann, 
S C Horn, George Smith, and Louise 
Zielke. 


Howard M Turner and SaMuEL M 
ELLSworTH, consulting engineers spe- 
cializing respectively in the hydroelec- 
tric and sanitary engineering fields, 
have moved their associated offices to 
6 Beacon Street, Boston, Mass. Mr 
Turner was identified with the hydro- 
electric development of the Turners 
Falls (Mass.) Power & Electric Co be- 
fore going to Boston to engage in pri- 
vate practice. Both consultants are lec- 
turers at the Harvard Graduate School 
of Engineering, Cambridge. Mass. 


Sran_ey M has been appointed 
assistant superintendent of the northern 
division of the New EncLtanp Power 
SysTeM, with headquarters at Littleton. 
N. H., reporting to Harry B Soper. He 
succeeds the late Harry K Patterson, 
who died suddenly on Nov 10, 1941. 
Raymond C Whicher, formerly superin- 
tendent of the Comerford and McIndoes 
hydroelectric plants of the affiliated 
Connecticut River Power Co, has been 
made supervisor of operations with 
offices at Littleton. Frank Carlisle, 
assistant superintendent of the Comer- 
ford station, has been made. station 
superintendent of the Comerford and 
MclIndoes plants. Maurice E Lake, for- 
merly superintendent of production, 
Green Mountain Power Corp., Mont- 
pelier, Vt., has been appointed superin- 
tendent of transmission and distribution 
with offices at Littleton. 


Seventeen engineers on the staff of 
the Stone & WesstTER ENGINEERING 
Corp, Boston, Mass. have been pro- 
moted to higher ratings now in effect. 
These are: Samuel P Melville, Charles 
W Maloney, Algodt J Seaburg and Eric 
A Stroberg, rated as electrical engi- 
neers; Chester W Welch and Charles A 
Whittemore, industrial engineers; Alton 
Kirkpatrick, Burton C Mallory, James 
A Powell, Charles R Stewart, and Alden 
D White, mechanical engineers; Harry 
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Remember 


—Phoscaloids are 
Plentiful Sources for 
Phosphates, and are 
inexpensive. 
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YOU CANNOT GET MORE 
MACHINES... 

9 get more production 
from those you have! 


ROCKWODD DRIVE 


Choose the type of drive that is now delivering 
nearly 2,000,000 H.P. in American Industry! 


Rhoads Tannate-Rockwood drives (motor mounted on a Rockwood pivoted 
motor base and equipped with a Tannate Watershed Leather Belt) earn 
ever growing preference for rightness on the job. 


Machines do more and better work. Maintenance is at a minimum. Power 
is saved. Correct belt tension is maintained automatically at all times. 
This saves wear on belt and bearings. 


Use them 


to step up capacity of present machines; 
to increase the production of new machines; 
to keep machines on the job. 


Tannate-Rockwood drives can be installed quickly and economically. Let us 
tell you how they can help you do your job. Write for details. 


J. E. RHOADS & SONS) 


Established 1702 


35 North Sixth St., Philadelphia, Pa. 


New York ¢ Chicago ¢ Atlanta « Cleveland 


Factory and Tannery—Wilmington, Del. 
MOTOR PIVOTS HERE 


RHOADS 


Cy | 
the ideal SHORT CENTER DRIVE 
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S Houghton, chief petroleum engineer, 
and Robert J Carter and Arthur W 
Pratt, petroleum engineers; Edward E 
Bigelow, Robert D Chellis and Linton 
Kerr, structural engineers. 


HAHN ENGINEERING Co has become 
a division of the Luria Steel and Trad- 
ing Corp with headquarters in the 
Woolworth Building. Eugene Hahn will 
direct the activities of the new division. 


Joun A Roesiine’s Sons Co an- 
nounces the retirement of Raymond R 
Newell as manager of the Cleveland 
branch. Mr Newell had been associated 
with the company for 39 years. Eugene 
King, former assistant manager under 
Mr Newell, has been appointed to the 
managership. Mr King joined the com- 
pany in 1917, 


Construction of a $25,000,000 factory 
at Fort Wayne, Ind., for the manufac- 
ture of turbo-superchargers for air- 
planes was begun December 2, 1941 
for the GENERAL Exvectrric Co. The 
building, to be erected by Stone & 
Webster of Boston, Mass., is expected 
to be completed by July 1, this year. 
Approximately 4000 employees will be 
required at peak production. 


BurLincton INSTRUMENT Corp, Bur- 
lington, Iowa, announces appointment 
of Equipment Sales Div, 21 East Van 
Buren St, Chicago as sales representa- 
tives in the Chicago territory. 


Permutit Co or Canapa, has 
recently appointed S A McWilliams, 
Ltd, 60 Front Street West, Toronto, 
Ontario, Canada, as its representative 
in the province of Ontario. Permutit 
of Canada Ltd continues to be repre- 
sented in Montreal by C K McLeod 
and by Stanley Brock, Ltd, in Winnipeg 
and Calgary. 


In a recent issue of Power the Birp- 
Arcuer Co announced the appointment 
of G C Walker as sales manager. This 
is in error. Mr G C Walker is Eastern 
industrial sales manager: Mr E A 
Lowenthal is Western industrial sales 
manager and Mr George H Sill is rail- 
way sales manager of the company. 


Borne ScryMser Co announces re- 
moval of its executive and sales offices 
from 17 Battery Place. New York, N. Y. 
to 632 South Front St. Elizabeth, N. J.. 
effective December 1. 1941. 


Cuain Bert Co announces appoint- 
ment of Dow & Co, 1820 Elmwood 
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.. RAPID AND ECONOMICAL 
FIELD INSTALLATIONS... 


with EHRET’S DURANT INSULATED PIPE 


Laying underground insulated pipe lines is both rapid and 
economical when you use the Durant Insulated Piping system. 
This pre-insulated and pre-sealed system comes to you in com- 
pletely finished units, ready for installation. No tile or concrete 
tunnels are required and there is nothing extra to buy. The pipe 
supports are self-contained and the piping units can be laid with 
a minimum of trenching and field work. The asphalt protection 
is permanently water-proof and the 85% Magnesia insulation 
will maintain its efficiency throughout the years. 


Write us today for your copy of the new Ehret 176-page Insulation Handbook, #A202, 
which describes the D. 1. P. system as well as many other Ehret products. It’s free. 


‘MAGNESIA MANUFACTURING CO 


.». THERE IS AN EHRET DISTRIBUTOR OR CONTRACTOR IN EVERY INDUSTRIAL AREA 
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PACKINGS 
help you 
JUGGLE WAR PRODUCTION 


ve Even under the increased speeds and strains and 
ah stresses of industry geared for war, R/M packings 
3 keep everything under control. Gas, air, water, oil, 
= and vital chemicals flow smoothly, operate effi- 
oe, ciently, keep going. For R/M packings last—and 
a last. Machinery does not break down. Repairs are 
reduced. Production speeds up without a hitch— 
maintains overtime schedules without dangerous 
delays. 


To a nation at war R/M is impor- 
ae tant as never before. For R/M is 
dependable! 


Your production problems can be solved with the 
right R/M packing. Ask your jobber for the complete 
cross-indexed catalogue of the most compact line of 
packings anywhere, or write us for a copy—on your 
business letterhead. Specify R/M—and 


Keep Machinery Rolling! 


INDUSTRIAL SALES DIVISION 


RAYBESTOS. MANHATTAN, INC. 


BRIt CONN. "NORTH CHARLESTON, 


pikers of Packings for Every Industrial Use 
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Ave. Buffalo, N. Y. as distributor of 
company products in the Buffalo and 
Rochester area. 


Lincotn Exectrric Co, Cleveland, 
Ohio, announces opening of new offices 
in Jacksonville, Fla. Mr J M Chapple. 
formerly with the Detroit office, will be 
in charge of the new branch. 


Magnesium from the Sea 


New American plants are making 
magnesium from sea water in such 
quantites that the United States and 
England are now equalling and will 
surpass Germany in production of this 
strategic metal, Dr. R H Harrington, 
metallurgist in the GE research labora- 
tory, declared in a Science Forum ad- 
dress over Schenectady (N. Y.) Sta- 
tion WGY. 


An authority on alloys and their heat 
treatment, Dr Harrington said that the 
largest single use of magnesium, a 
metal only two-thirds as heavy as alu- 
minum, is as an alloying element in 
aluminum-base alloys, many of which 
are used in airplanes. 


“Of the common engineering metals, 
magnesium is about the only one in 
which Germany is self-sufficient, and, 
up to three years ago, Germany, using 
magnesium and its alloys as a main 
‘ersatz’ substitution material, produced 
about three-fourths of the world’s con- 
sumption,” Dr Harrington pointed out. 
“Today, England and our country to- 
gether are probably equalling the Ger- 
man output and, next year, should 
exceed German production in mag- 
nesium, 


“Early in 1939,” he continued, “it 
became apparent that the metal supply 
would be inadequate, and new produc- 
tion facilities were provided which in- 
creased the production by nearly 100 
per cent to 12 million pounds for 
1940. 


“Present production made _ possible 
a yield of 30 million pounds for 1941 
and indicates a yield of nearly 90 
million pounds in 1942—from six mil. 
lion to 90 million pounds in three 
years.” 


This remarkable expansion is being 
made possible by new plants using 
sea water as a source. according to 
Dr Harrington. 


“Even though the concentration of 
magnesium in sea water is quite low. 
there are about four and one-half mil- 
lion tons of magnesium in a cubic mile 
of sea water.” he said. “Thus only one 
cubic mile of sea water will furnish 
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In this pump room where vital circuits run 
between steam lines and the ceiling, tem- 
peratures range between 120° — 150°F. 


Installations 
like 


If your plant has any power, control 
or lighting circuits keeping company 
with steam lines, boilers, furnaces, 
lehrs, soaking pits, or operating any- 
where else under high temperatures — 
you'll have trouble sooner or later if the 
wire isn’t permanently insulated against heat. 
You know what heat does to wire — it 
bakes ordinary insulation to a crisp — then 
comes failure, shut-downs and a rewiring 
job that could have been avoided with j 4 adel 
Rockbestos, the wire with permanent in- 
sulation. 1 


Plan now to prevent equipment outage and 
keep production moving with permanently insu- 
lated Rockbestos. Anticipate your minimum 
footage requirements and furnish preference rat- 
ing forms when ordering. For a catalog showing 
many of the 118 standard constructions write to: 


jon also used in 
pe le, MO ca construc: 


Rockbestos Products Corp., 835 Nicoll St., New Haven, Conn. 


ROCKBESTOS 


POWER e February, 1942 189 


— 
Call tor 
nsulation 
Rockbestos A.V.C- Powe! Cable (Under- / 
AVA) fot Jocations where heat and mois \ 
cure, oll, grease and corrosive fumes make 
trouble, has 4 maximum operating tem- / 
Tough, ™ ed asbestos praid impre nated = 
with inert mpounds that insure positive 
protection against heat, flame, moisture, oil, 
Anothet felted asbestos wall which provides 
This tyPe of insul 
ing wire. contro! 
and other Rockbestos 
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SERVING INDUSTRY...WHICH 


stands for teamwork! 


“It gives me pleasure to advise you that your organization has 
been chosen to receive the flag of the Bureau of Ordnance and 
the Navy ‘E’ pennant in recognition of your outstanding 
efforts in the production of ordnance materiel vital to our na- 
tional defense. Recent events have made this award of even 
deeper significance than any which have been made in the past.”’ 

Secretary of the Navy Frank Knox, in a letter to Monsanto. 


Among the crews of Uncle Sam’s warships and naval planes, 
the Navy “FE” is one of the most coveted and respected 
honors the men of a single gun turret or an entire battleship 
can win. 

It is a symbol, not of individual brilliance, but of cham- 
pionship teamwork... teamwork that only long, gruelling 
hours of actual practice could perfect. 

The same tradition governs the award of a Navy “E” 
to an industrial plant. 

The “outstanding jobs” which win an Ordnance Bureau 
flag and “E”’ pennant are not the work of one brilliant “lone 
wolf” in the research department—or a single, capable execu- 
tive. They are the result of teamwork that only starts with 
the quarterback in the front office and includes every man in 
the organization to the policeman on the plant gate... team- 
work that only long years in the peacetime service of indus- 
try could perfect to the peak of efficiency demanded by a na- 
tion at war! 

Monsanto is proud to fly 


the Navy “E” in recognition 


of past performance... glad 


MONSANTO 


CHEMICALS 


to accept the responsibility it 


imposes for future perform- 
Monsanto CHEMICAL 
Company, Str. Louis, Mo. 
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SERVES MANKIND 


90 million pounds of magnesium metal 


each year for 100 years! 


US Education Bureau 
Produces Sound Films 


A series of sound films, produced 
by the U.S. Office of Education, Fed- 
eral Security Agency, to assist poten- 
tial and employed defense workers 
more rapidly to learn and more thor- 
oughly to comprehend the instruction 
being given them in the vocational 
schools throughout the country, has 
been announced by Dr John W. Stude- 
baker, U.S. Commissioner of Educa- 
tion. 

Fifty reels of film, eighteen of which 
have been completed and the balance 
of which are now in production, com- 
prise the series. These films will be 
reproduced in 16-mm size and made 
available at low cost to training cen- 
ters. vocational schools, and industries 
offering apprentice training. The con- 
tract for distribution was awarded to 
Castle Films, Inc., on a competitive 
basis, which will sell the sound-on- 
film reels at less than nine dollars a 
reel, (See photo on page 122). 


Machine Tool Handling 


Presenting a detailed course in the 
handling of machine tools in precision 
work, 40 of the films are on the subject 
of machine-shop practice. Seven reels 
are devoted to the engine lathe, five reels 
cover precision measurement, five are 
on the vertical boring mill, five on the 
milling machine, five on the use of 
drill presses of various types, seven on 
bench work, three on the shaper, two 
on the action of single point cutting 
tools, and one on centering and layout. 
In addition, ten reels still in produc- 
tion cover operations in shipbuilding. 

As an example of the detailed in- 
struction provided by the films, the five 
subjects treated in the reels on the 
engine lathe are: rough turning be- 
tween centers; turning work of two 
diameters; cutting a taper with the 
compound rest and with the taper 
attachment; drilling, boring and ream- 
ing work held in chuck; and cutting 
an external national fine thread. 


Made by Fight Concerns 


The films, which follow a_ pattern 
developed by the U.S. Office of Edu- 
cation, were made by eight companies 
engaged in the production of com- 
mercial motion pictures. Cooperating 
in the venture. machine tool manufac- 
turers. industrial plants and vocational 
training experts provided equipment 
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How Taylor Instruments can help you 


win the fight you've got to win! 


USE TAYLOR INSTRUMENTS to help you lick a shortage of man- 
power that may be crippling your power to produce. 
Taylor Instruments are designed to relieve your human 
operators of much mere “watchman” work on processing 
operations. They automatically guard precision production. 
Using Taylors, even your unskilled operators can turn out 
skilled results. Taylor Instruments free your skilled operators 
for jobs where their skill is even more urgently needed. And 
Taylors relieve all your men of much of the strain of longer 
hours at high speed—a ‘“‘crack-up” danger threatening all 
industry. 


USE TAYLOR INSTRUMENTS to help you lick a shortage of ma- 
chines. Taylor Instruments can help your essential equip- 
ment to produce fast and well. You may not be able to get 
more equipment now, but you may be able to get more work 
now from the equipment you have. 


USE TAYLOR INSTRUMENTS to help you lick a shortage of 
materials. Many materials are scarce these days, and getting 
searcer. Taylor Instruments should be doing a big job of 
waste-prevention for you—helping you get every possible 
use out of what you’ve got. If you’re using the substitute 
materials which are proving themselves such good soldiers in 
the fight, remember that the precision control made possible 
by Taylor Instruments is responsible for the very existence 
of many of these substitutes. 


USE TAYLOR INSTRUMENTS to help you lick high manufacturing 
costs. Where prices were “pegged,” as of July 29, 1941, 
manufacturers had to absorb future increases in labor and 
material costs. You’ve got to keep your production costs 
down, and keep them from increasing. You should be able 
to cut your production costs, by using Taylor Instruments 
to eliminate waste. Taylor Instruments can help you in- 
sure top quality at top speed, with minimum waste. 


USE TAYLOR INSTRUMENTS to help you lick shortage of time. 
Save time by speeding up your plant operations. You can 
save time safely, because Taylor Instruments eliminate the 
slow-down caused by human 
errors. Rely on Taylor Instru- 


ments to help do things right— 
and do them fast. 


Taylor Instruments can help 
you now, when America needs 
your production. Call on Taylor 
today. Tell us how we can help 
you — fast. Taylor Instrument 
Companies, Rochester, N. Y. 
Plant also in Toronto, Canada. 
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The New Taylor Fulscope 
Controller, Protecting 
America’s Power to 
Produce with Not 1 but 5 
Forms of Control 


IN AMERICA 8Y AMERICANS 


indicating J Recording Controlling 


TEMPERATURE, PRESSURE, FLOW 


L and LEVEL INSTRUMENTS 


191 


ORTAGE of : 
MANPo 
WER 
¥ 
IME 
= 
= 
a 


How can you arrive at accurate 
steam costs for separate buildings, 
departments or processes? ... How 
can you stop steam losses unless 
you know where they are? 


You can have this information and 
it won’t cost you a fortune to get 
it. Simply install ADSCO Rotary 


Condensation Meters. 


These low cost meters are quickly 
installed and easily maintained. 
Their accuracy (factory tested 
within 1%) has made them the 
standard for leading industrial 
plants, colleges and district heating 
companies. Meter counter records 
in pounds of condensate on a non- 
fogging dial and the meter is sealed 
at three points to prevent tamper- 
ing with the mechanism. 


Tell us the maximum pounds of 
condensate per hour or the square 


Available in seven sizes 250- 
12,000 Ibs. per hour capacity. 


feet of equivalent direct radiation 
in the building or department to be 
metered and we will tell you how 
surprisingly little it will cost to 
put your steam consumption on a 
sound accounting basis. Also ask 


for Bulletin 35-80PR. 


AMERICAN [DISTRICT STEAM COMPANY NORTH TONAWANDA, 


N. Y. 


Making “UP-TO-DATE” Steam Line Equipment for over 60 years 
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and advice. State and local commit- 
tees made up of key men in labor. 
industry and vocational training coop- 
erated by coordinating the subjects 
being filmed. 

It is the plan of the Office of Edu. 
cation to build its film program in 
terms of the specific needs of the train- 
ing program. The program, which gives 
educational films an importance they 
have not received previously, is said 
to be the greatest step ever taken in 
visual education. 

The training program. it is pointed 
out. is designed to train for specialized 
skills. and does not attempt to turn 
an unskilled worker into a full-fledged 
worker in short order. Because of this. 
and since it is upgrading operators 
into better-paying jobs. the program 
has received the endorsement of labor. 


Production of Electric Energy 
in Argentina During 1940 


Figures just released by the Repub- 
lic of Argentina show that the majority 
of the electrical energy produced by 
this South American nation in 1940 
was developed by steam units, Of the 
total energy generated during the year. 
82.9% was produced by steam units, 
12.5% by internal-combustion engines. 
and 4.6% by hydro plants. 

The reason for the predonderance of 
steam-generated energy is seen from a 
chart of the geographical distribution 
of producing units. 49.6% or half the 
electricity developed in the nation is 
generated in the Federal Capital Dis- 
trict of Buenos Aires. which has solely 
steam plants. To this add another 
30.5% generated in the state of Buenos 
Aires, which surrounds the Federal 
Capital District. and there is left only 
19.9% generated in the other nine 
states of the country. 

Consumption charts of this energy 
show that 43.8% was used by indus- 
trial establishments. 34.2% by homes 
and commercial buildings, 15.0% by 
railways. 6.5% by public lighting. and 
0.5% for free government services. 

The Revista Electrotecnica, {rom 
which these figures were obtained. 
points out the low total generated by 
hydro units, and promises a substan- 
tial increase in development of nat- 
ural hydroelectric resources during the 
next few years. 


NAPE Entertains 


Some 2000 members, relatives and 
friends of The National Association of 
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FOR A CENTURY 


“QUALITY”, or to produce only the best, 
has been the policy of the Flynn and Emrich 
Company from its very inception — 100 
years ago. 

Today every piece of power plant equip- 
ment that bears the “F & E” emblem reflects 
this wise policy, which, in 1942, is still 
the cornerstone of sound business practice. 
Here, at Flynn and Emrich Com- 
pany, we firmly believe that the 


“F & E” Stoker is second to none 


1842; 1942 


in efficiency, economy and dependability, 
and that belief is based on actual perform- 
ance records in power plants throughout 


the country. 


PRODUCTION begins in the boiler room. 
In these days, when every man hour counts, 
a dependable “F & E” Stoker is the best 
safeguard against boiler room shutdowns. 
Look to “F & E” for QUALITY— 
in workmanship, in engineering 


advancements and performance. 


are manufactured and sold by 
THE FLYNN & EMRICH CO., BALTO., MD. 


Representatives in Principal Cities 
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Charity Begins At Home 


0 SIR—we are not like the farmer who sells all the cream 
and keeps only the skimmed milk for himself and his 
family. We in the General Electric Company are very partic- 
ular about the materials which go into our products. That’s 


why, after exhaustive tests, our engineers selected Delta- 
beston Asbestos- and Glass-insulated Wires and Cables for so 
many applications. We use them, just to give a few examples, 
in Switchboards. Rheostats. Fluorescent Ballasts, Reactance 
Coils; Street Railways, Bus and MD Motors, Ranges, Hot 
Water Heaters, and Table Appliances, and in many locations 
in our plants where other wires and cables would fail. 


Deltabeston Wires and Cables are distributed nationally 
by Graybar Electric Company and all G-E Merchandise 
Distributors. Lf you want to know more about these cables. 
write to Section Y -2522, Appliance and Merchandise Dept.. 
General Electric Company, Bridgeport. Connecticut. 


(149c) 


Power Engineers, turned out Jan 17 
for the annual entertainment and re- 
ception of Stevenson Association No. 
44, at the Hotel Riverside-Plaza_ in 
New York. 

Following a variety entertainment 
program, including audience-participa- 
tion numbers, the members passed the 
remainder of the evening dancing to 
the music of a well-known orchestra. 

Frank W Sanderson is president o! 
No. 44. Members of the arrangement 
committee were A Perkins, chairman; 
W Bohlinger, J Dirks, and S S Hen- 


derson. 


Feedwater Commentary 


I just want to convey to you my 
congratulations on the very fine work 
on the December 1941 issue of Power 
on the Handbook of Feedwater Treat- 
ment which you have covered so ade- 
quately and which is of very great 
interest to a large number of our me- 
chanical men who have had a very 
haphazard knowledge of feedwater 
treatment. 

In glancing over this article, I was 
interested in your four-fold objectives 
for feedwater treatment given on Page 
1. The fourth objective states that “em- 
brittlkement inhibition to avoid cracks 
between crystals of drum metal re- 
quires maintenance of proper balance 
between sulphates and carbonates in 
the drum water as recommended by 
the ASME Boiler Construction Code.” 
At the last meeting of the ASME in 
New York a group of papers was pre- 
sented at the Feedwater Section which 
tend to confirm the growing belief that 
the maintenance of the ASME sul- 
phate-carbonate ratio is no definite in- 
surance against embrittlement. This is 
particularly so in the higher pressure 
ranges. This just illustrates the fact 
that it is practically impossible to 
write an article which cannot be criti- 
cized. 

Under the subject “Corrosion” on 
page 66, you state “thus corrosion can 
be practically stopped by complete 
elimination of dissolved gas”. We have 
been following this procedure in all 
of our plants and pay no attention to 
the alkalinity of the water. As far as 
I know. our company is the only one 
that is doing this, and we have had no 
tube failures or any signs of corrosion 
in the boilers since we started this 
method some sixteen or seventeen years 
ago. 

Jackson, Mich. G C Daniets 

Mech Engr. Commonwealth 
& Southern Corp 
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‘DROP FORGED STEEL 


Unit No. 5 at the Burlington Generating Station 
of the Public Service Electric and Gas Company 
has recently been placed in service. It consists 
of two 550,000 Ib.-per-hour boilers which supply 
steam at 1,250 Ib. and 950 deg. F., a 125,000-kw. 
condensing turbine-generator operating at 3,600 
rpm., and the necessary auxiliary equipment. 


Vogt drop forged steel socket weld end valves, 
as illustrated here, play an important part in 
the smooth, dependable functioning of this 
modern power plant. 


Catalog F-8 sent upon request. 
& 
HENRY VOGT MACHINE COMPANY 


Incorporated 


LOUISVILLE, KENTUCKY 


Branch Offices: New York - Philadelphia - Cleveland - Chicago - Dallas: 


TE: 
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THINGS YOU SHOULD KNOW 


if YOu use pumps ! 


Things that make a big difference in 
performance between ROPER “hydraulic- 
ally balanced” PUMPS and other pumps. 


GEARS THAT FLOAT IN OPERATION SAVE YOU TIME 
AND MONEY! The pumping gears in ROPER “hydraulic- 
ally balanced’ PUMPS have hollow shafts so that internal 
pressure is equalized at all points. These gears are entirely 
separate from the drive shaft and are connected only by a 
sliding joint which permits them to actually “float” in 
operation. This sliding joint plus a special collar on shaft 
absorbs any shock or end thrust. 


This feature means big savings in time and money for you |. 


because “hydraulically balanced” pumps are more efficient, 
last longer and permit periodic inspection of internal parts 
without disturbing piping or power unit. 

REPLACEABLE BEARINGS GIVE PUMPS LONGER LIFE 
—The 4 large bearings (two on each side) in ROPER “hy- 
draulically balanced” PUMPS are designed and constructed 
to withstand severe operating abuses and adequately handle 
peak loads. These flanged high lead bronze bearings also 
act as wearplates to protect face and backplate from wear. 
Can be replaced easily and inexpensively. 


ROPER MECHANICAL SEAL REDUCES POWER RE- 
QUIREMENTS — Each ROPER “hydraulically balanced” 
PUMP is regularly equipped with a Roper Mechanical Seal. 
It saves money by reducing power consumption and keeps 
leakage to a minmum. Especially desirable where re-pack- 
ing is not practical — that also saves you time and money. 
SAVES FLOOR SPACE—ROP- 
ER PUMPS are designed to op- 
erate at direct motor speeds, 
thus eliminating gears, belts, 
etc. . . . saves space, and what 
plant doesn’t need more space? 
ALWAYS PRIMED — Once 
primed and in operation a 
Roper will always pick up 
its own prime — ready for 
instant action. 

AS DEPENDABLE AS OLD 
FAITHFUL — That is the 
reputation earned by de- 
pendable performance year 
in and year out. 


FREE CATALOG 


Send for your free copy of Catalog 944 
It contains complete information on 16 
different sizes of Roper Pumps. Learn how 
you can save money and trouble on your 
pumping problems. 
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THIS HAPPENED FROM 
COAST TO COAST 


United Air Lines say this 
about Roper Pumps on their 
refueling tank trucks’. . . 
“first, they are SPEEDY and 
DEPENDABLE . . sec- 
ond, their QUIET operation 


makes them ideal for re- 


fueling sleeper planes . . . 
third, they are the most 
FFFICIENT we have ever 


* 


THIS HAPPENED 
IN ILLINOIS 

A manufacturing plant was 

using five pumping outfits 
. average life of each 

pump, 16 hours and cost per 

pump, °$i6.65. Roper ana- 

lyzed the problem and made 


recommendations. RESULT 


— average life of pump was 


s-t-r-é-t-c-h-e-d to 13 months. 


Net saving to customer in . 


13 months — $29,690.00. 
THIS HAPPENED © 
IN OHIO .. 
Weaver: Wall Cleve- 
land, use Roper Pumps for 


pumping hot asphalt at 
temperatures up to 400°. 


eight’ hours per ‘day in the 


winter, ‘twenty-four in. the 
summer. Some test! But 
Roper Rotary Pumps 
_ endured ‘far more 
than 12 years, 


83-Mile Pipeline 
Welded in 30 Days 


A new 83-mile, 1034-inch pipeline 
to relieve the Pacific Coast tanker 
shortage by transporting oil from Ven- 
tura to Wilmington, (Los Angeles), 
California, for production of vitally- 
needed high-test aviation gasoline was 
just recently completed in the record 
time of 30 days by use of arc welded 
construction. Fig. 1 shows the last 


Fig. 1—Final joint of the 83-mile 
Ventura-Wilmington oil pipeline be- 
ing welded by Sidney Belither, Board 
Chairman of the Shell Oil Company 


joint being welded by Sidney Belither, 
Board Chairman of Shell Oil Com- 
pany, the owner. 

Built for the Shell Oil Company by 
the Macco Robertson Construction 
Company of Clearwater at a cost of 
$2,000,000 the line was “stove-piped”, 
every joint being individually arc 
welded. Joints were welded in three 
beads by the shielded-arc process us- 
ing equipment supplied by The Lin- 
coln Electric Company, Cleveland, 
Ohio. 

There were 435,000 feet of pipe 
weighing 9000 tons. An average of 
12,500 feet of pipe were laid daily, 
indicating the speed of construction. 


Fig. 2—General view of the Shell Oil 
Company’s 83-mile 1034 inch oil line 
constructed in 30 days by are welding 
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Gama-Ray Inspection of Welds 
at PITTSBURGH PIPING Provides 
Positive Proof of Correct Welding 


The radium is contained in a silver capsule 
encased in duralumin which is placed in the 
center of the wooden fixture shown on top of 
the pipe. The fixture is pulled centrally through 
the pipe until it is transversely in-line with the 
weld, where the Gamma-Rays expose the nega- 
tives placed around the outside weld area. 


Powerful Gamma-Rays eminating from radium 


placed on the inside of the piping, pierce 
through the thick metal and expose a special HE welding of high pressure high temper 


photographic film wrapped around the outside ature piping requires modern shop equip- 


of the weld being investigated. Any defects in ment, proper procedure and highly trained men. 


the weld metal and adjoining area of the pip- ; _ 
ing can be easily traced on either a negative Pittsburgh Piping has carefully worked out 


or a positive print, as illustrated above. the correct welding procedure for each type of 
metal and has skilled welders who must prove 
their ability by specified code tests. Their work- 
manship is further checked by Gamma-Ray 
Radiography of all shop and field welds where 
required by codes or customer's specifications. 


Radiography by means of radium provides 
the most practical method of non-destructive 
testing of pipe welds. At Pittsburgh Piping, 
Radiography is used beyond the requirements 
of codes and specifications to periodically 
check the performance of welders, so as to 
further insure the maintenance of uniform, 
high quality piping fabrication. 


Making a Gamma-Ray inspection of a flange 
weld. The white bands visible around two other PITTSBURGH PIPING & EQU IPMENT CO. 


welds contain identification numbers which 10 FORTY-THIRD STREET PITTSBURGH, PA. 


sh r@) j Woolworth Bldg., New York Occidental Bidg.. Indianapolis Peoples Gas Bidg.. Chicago Union Guardian Bidg., Detroit 
oo oe the exposed film. Public Sa. Bids, Cleveland 10 High St., Boston Liberty Life Bidg., Charlotte 525 Market St., San Francisco 
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CAMPBELL SUPERSENSITIVE 
BOILER WATER LEVEL CONTROLLER 


Accurate to the Fraction 
of an Inch 


STCAM CONNECTION 


EXPANSION INDICATOR 


CAUCE 
PIPED ANY 


WATER CONNECTION 
PILOT TO BOWER 


DIAPMRACM OF 
a FEED WATER VALVE 


Cantilever principle increases sensitivity of valve motivation six times. Radia- 
ting fins on thermal tube double efficiency. Globe valve insures sensitive 
throttling, unrestricted flow, minimizes valve stem leakage and “liming up.” 
Smooth, rapid and practically frictionless valve movement. Controller may 
be attached to either side of boiler. Cone bearings at pivotal points elimin- 
ate lost motion and form rigid triangle. Made also in Pilot Type for remote 
control. No floats. No complicated parts. Fully tested in service. Approved 
by A.S.MLE. and American Bureau of Shipping. Ask for Catalog. 


Some selected territories for Distributors are available 


J. A. CAMPBELL CO. 


649 E. Wardlow Road, Long Beach, California 


‘Control pH and Phosphates in your 
BOILER WATER and you Control 


Among the hazards of poorly condi- 
tioned boiler water are corrosion, pit- 
ting and inter-crystalline cracking. The fa- 
mous Taylor Boiler Water Slide Comparator 
will save you dollars every day ... help you 

cut down on boiler repairs and costly descaling shut-downs. Sim- 
plicity of determination, accuracy, speed and low cost are fea- 
tures that have made Taylor pH Slide Comparators standard 
equipment in prominent industrial plants. Write today for new 
80-page booklet. “Modern pH and Chlorine Control”, or see your 


dealer. 


All Taylor Color Standards carry an 


unlimited guarantee against fading. 


W. A. TAYLO 


& ROGERS FORGE RDS. « BALTO, ND. 


(150b) 


Extreme hilly terrain—the line, (Ser 
Fig. 2), is through the Santa Monica 
Mountains at an elevation varying be 
tween 950 and 1700 ft—required bend 
ing the pipes over hills, around bend: 
and into valleys. Slopes of 60 degree: 
were not unusual, Bending was done 
with the pipe cold, but in many in. 
stances with the weld still warm. 

The new line will deliver 22,000 
barrels of oil daily to the Wilmington 
refinery of Shell Oil Company anc 
increases the company’s expenditure- 
in California pipe lines to $12,000,000 


Power Classes 


William Engelmann, test engineer fo: 
the City of Cleveland, is now teaching 
a class in power engineering at the 
meeting hall of the local union. Sessions 
are held four evenings a week and on 
Saturday and Sunday afternoons. Alto- 
gether, the term requires 576 hours of 
classroom work and an equal number of 
home-study hours. About 250 operating 
men from Cleveland and vicinity have 
signed up for this course. 


Reversed Captions 


Through an error, the captions de- 
scribing the embrittlement detectors on 
page 99 of Power’s Mid December 
issue were reversed. The correct caption 
for Fig. 1 is “Field unit for cracking 
tests designed by Schroeder, Bureau of 
Mines, for boiler biowdown lines” and 
Fig. 2 should read “Laboratory-type de- 
tector developed by Straub and his asso- 
ciates at the University of Illinois” 


Brief Reviews 


FeperaL Wace anp Hour Law— 
1941. By “Arthur W Nevins, attorney. 
Published by National Foreman’s In- 
stitute, Deep River, Conn, 58 pages, 
leatherette bound. Price $1.50. Manual 
for executives, department heads and 
supervisors. Covers completely the Fair 
Labor Standards Act of 1938, known 
as the Federal Wage and Hour Law. 
In question and answer form, it in- 
cludes chapters on covered employees, 
exemptions, minimum wages, working 
time and overtime, records, child labor 
and enforcement, 


THERMODYNAMICS OF Borer FEED- 
inc—by Igor J Karrassik. Published 
by the Hydraulic Institute, 90 West St, 
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ALL of the control instruments 
are located on this centralized 
canopy lighted panel, not 
scattered all over the boiler | 
room or hung on the sides of 
the boiler. Smail cut, lower 
tight shows rear of panel with 
connections to power units. 
Electric operation makes for 
neotness, simplicity and ease 
of understanding. 


Stokers, pulverizers, fans and oil burners are more and more becoming electrically driven. 
It is entirely logical therefore that an automatic combustion control system be operated 
electrically. Hays centralized control is operated entirely by electricity, employing en- 
closed mercury switches for the sensitive contacts, thus assuring freedom from trouble due 
to moisture, dust, dirt and chattering. Electric operation also simplifies installation and 
maintenance. Adjustments are made direct and are not dependent upon air pressures, 
oil pressures, and the numerous valve mechanisms made necessary by non-electric designs. 


When considering automatic combustion control buy for tomorrow—buy electric—buy HAYS. 


‘COMBUSTION CONTROL 


THE MODERN SYSTEM— iti Electric! 


“INDIANA 


THE CORPORATION. MICHIGAN CITY, 
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In more than 
12,000 Plants 


COCHRANE 


MULTIPORT 
RELIEF VALVE 


Cochrane Multiport 
Back. Pressure Relief 
Valve with front and 
back plates removed, 


Successful operation of the Coch- 
rane Multiport Valve in more than 
12,000 plants is a sure guarantee 
of its continuously reliable opera- 
tion. This continuous operation is 
insured by the multiport principle 
— a number of small discs instead 
of one large disc, eliminating the 
sticking, jamming and freezing 
common to single-disc valves in 
the control of atmospheric relief, 
back pressure, etc. 
Call your Cochrane representa- 
tive or write for further details. 


COCHRANE 
Exhaust 
Head 


Designed to 
separate con- 
densate and 
oil from steam 
- discharged to 
atmosphere 
and thereby 
prevent rain- 
ing of water and oily, condensate on 
the roof, Cochrane Exhaust Heads in- 
corporate a highly efficient free-flow- 
ing baffle type construction and an 
exceptionally large port area which 
minimizes back pressure. Write for fur- 
ther details. 


COCHRANE CORPORATION | 


4 


Cochrane Corp., 3106 N. 17th St., Phila., Pa. | 
Please send me copies of your publications 
on Condensate Drainage 
I 
i Address | 
200 (150c) 


New York, N. Y. 40 pages, illustrated 
with line diagrams, paper bound. Price 
$1.50. This booklet is the first-prize- 
winning essay in the First Annual En- 
gineering Essay Contest, held last year 
by the Institute. Some of the specific 
problems covered are: description of 
feed cycles in general, discussion of 
pumping power and mechanical prob- 
lems with relation to feedwater tem- 
perature, analysis of temperature rise 
in boiler feed pumps and discussion 
of minimum permissible capacities. 
Parts of the essay appeared in the 
March and May 1941 issues of Power. 


DesicNep For Power—published by 
the Burns & McDonnell Engrg. Co, 48 
pages, paper bound. No price listed. 
Object of this brochure is to present 
a clear picture of how municipal gov- 
ernments are meeting public demands 
and how the Burns & McDonnell en- 
gineering organization supplies a vital 
service. Deals exclusively with munici- 
palities in design, construction and op- 
eration of water works, sewage systems 
and electric utilities. Presents a few 
representative modern power plants, 
which give an interesting variation in 
the problems;of power engineering. 


PracticaL Lessons In Arc WELDING 
—3rd Edition, 7th printing—1941, by 
W J Chaffee, published by Hobart 
Brothers Co, Troy, Ohio, 100 pages, 77 
illustrations, paper cover. Price post- 
paid $.50. Special edition in Spanish 
$2.00. This arc-welding book offers stu- 
dents, instructors, engineers and execu- 
tives practical are-welding data and 
lessons. Patterned after the course in 
the Hobart Trade School, this book 
leads the student easily through all the 
fundamental stages of are welding. 
Covers 42 complete arc-welding lessons. 


TVA Capacity 
Now 1,043,670 kw 


The Tennessee Valley Authority, 
since its establishment in 1933, has, 
among its activities, developed an elec- 
tric generating and transmission sys- 
tem which now has a capacity of 1,043,- 
670 kw in 64 generating units, a one- 
hour peak load of about 860,000 kw 
and a monthly output of 520,000,000 
kwhr, according to a paper presented 
by R A Hopkins at the Southern Dis- 
trict meeting of the American Institute 
of Electrical Engineers. 

The original generating facilities 
taken over by the Authority in the 
fall of 1933 consisted of the Wilson 
hydro and steam plants both built at 
Muscle Shoals, Alabama, by the United 
States Government during 1918 to 1925 


Butterfly Type 


HEN you consider the cost of 
low pressure air at about 1 
H.P. per 100 C.F.M., you will quickly 
realize the economy of Rockwell 
Blast Gates—the kind that are air- 
tight, non-chattering and that provide 
better control of your air lines. 
Light, strong, carefully machined 
to close air-tight, Rockwell Blast 
Gates are available in all types. 
They can be made up in aluminum, 
monel, bronze or other alloy metals 
to meet your requirements. 
Write for catalog 4020, W. S. Rock- 
well Co., 50 Church Street, New York. 


x Rockwell * 


BLAST GATES 


Make Your Overhead 
Valves SAFE And 
Easy to Reach--- 


Control 
from 
the Floor 


With the Babbitt Rim for Valves you 
eliminate danger and banish the step- 
ladder. You can now place your 
valves wherever they come economi- 
cally and conveniently. They fit any 
valve. Let us tell you more about them. 
Write today. 


BABBITT STEAM SPECIALTY CO. 
New Bedford, Mass. 
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NATIONAL VALVE & MANUFACTURING COMPANY — PITTSBURGH, PENNA. 
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47-28 37th Street. 


(75 BOILER 


can mean 


JUST Here’s information of 
OuT! the most priceless sort 
for you — whether you 
want to improve your ability 
as an inspector or to utilize 
effective inspection methods 
in the more efficient, safer 
operation and upkeep of your 
own boilers. 
Helps you meet everyday problems; 
Prepares you for license exams 


With hundreds of typical exam- 
ination questions and answers 
as well as complete instructions, 
this book presents fully and 
Plainly the things you want to 
know about proper installation, 
operation, and care of boilers— 
the things that prevent dollars of 
loss in reduced efficiency, break- 
down, or even accident. 


202 (150d) 


money to you! 


241 *itlustrations FOR 10 DAYS 


$3.00 ON APPROVAL 


MoGraw-Hili Book Co., 330 W. 42nd St., N. Y. C. 

Send me Spring’s Boiler Operator’s Guide for 10 days’ ex- 
amination. In 10 days I will send you $3.00, plus few cents 
Postage or return book postpaid. (We pay postage on orders 
accompanied by remittance. ) 


Company FP, 2 
(Books sent on approval in U. S. and Canada only.) 


and totaling 244,000 kw in generating 
capacity. During subsequent years the 
Authority has acquired and leased from 
private utilities previously operating in 
the Tennessee Valley area five hydro 
plants and four steam plants, totaling 
285,770 kw, with transmission lines. 

Up to the present time the Authority 
has built and put into operation six 
new hydro plants and extensions to 
existing hydro plants, totaling 513,900 
kw in 15 generating units, with trans- 
mission lines. The Authority now has 
under construction six new hydro 
plants, one new steam plant and ex- 
tensions to two existing hydro plants, 
totaling 969,200 kw in 29 generating 
units, with transmission lines. The sys- 
tem as now operating and under con- 
struction, including the future generat- 
ing units definitely provided for, will 
have a total capacity of 2,578,170 kw 
in 107 generating units. 

The voltage of the main transmis- 
sion system, nominally 154 kv, was 
chosen because study indicated that 
this voltage would be adequate for 
transmission purposes within the Ten- 
nessee River Basin, and also because 
154 kv was already established at 
Muscle Shoals. The 500-mile transmis- 
sion line connecting Norris, Watts Bar, 
Wheeler, Wilson, and Pickwick Dams 
and the Memphis substations has, how- 
ever, been designed for 220-kv opera- 
tion to provide the higher transmis- 
sion voltage if it is required in the 
future, but is now operated at 154,000 
volts. All new generating stations have 
been connected to the 154-kv transmis- 
sion system. 

The lower voltages, 110, 66, and 44 
ky, were also existing in the Valley. 
At Norris, Pickwick, and Guntersville, 
auto-transformers are installed to sup- 
ply 110-kv transmission. At Chicka- 
mauga 3-winding step-up transformers 
are provided to serve the 44-kv trans- 
mission system of the city of Chatta- 
nooga, both from the generators and 
from the 154-kv system. As a rule, 
step-down points have been located 
near load centers and not a generating 
stations, but in every case where the 
most economical step-down location is 
near a generating station, the economies 
of centralized station attendance have 
been secured by combining the step- 
down and generating stations. 

Two general designs of generating 
station arrangement have been devel- 
oped to suit the two general classes 
of sites: The tributary development is 
illustrated by Norris, Hiwassee, and 
Cherokee. The main river development 
is illustrated by Wheeler, Pickwick, 
Guntersville, Chickamauga, Watts Bar, 
Kentucky, and Fort Loudoun. 
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MAXIMUM BOILER EFFICIENCY 
| RE ES ENTIAL THAN EVER 
re 

Ise Wilson Tube Cleaners and Wilson accessories for quickly 
Dees. and thoroughly removing any fouling deposit from straight or i 
_ for a copy of our thirty-six page catalog fully describing and 

itary PIPE AND TUBE CLEANERS EXCLUSIVELY | 

_ Long Island City, N. Y. 
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WHEN YOUR PRINT MAKING is complete— 
all purpose — economical — that’s when you increase print 
production — reduce print making costs. 

With the Ozalid Process your prints are made at savings in 
time—labor—materials—because Ozalid is the only complete 
reproduction process. 

Positive-type whiteprints having blue, black or maroon lines 
are made simply by using Ozalid sensitized materials in any 
of its whiteprint machines. They are printed and dry developed 

EITHER BLUE, BLACK OR in one compact unit. 

A VARIETY OF 5 ON This process is time saving because prints are made in two 
MAROON § LINE sew easy steps, exposure and dry development . . . the finished prints 
GROUND cae are dry, ready for instant use . . . duplicate originals are made 
wails quickly just as whiteprints . . . changes, additions and correc- 
tions can be easily made on transparencies without altering the 
field, another original drawing. 
h checked prints Production costs are cut because only one person is needed 
lessen the POS” to operate any Ozalid machine ... the use of cut sheets elim- 
inates trimming waste . . . and uniform printing qualities of 
Ozalid materials lessen the possibility of over-exposure and 
subsequent waste of materials. 
Write today for information describing how easily you can 
make prints at great saving with the Ozalid process. 
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WHITEPRINTS 


GENERAL ANILINE & FILM CORPORATION 
JOHNSON CITY, 
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From the smallest to the largest valve in general use today the 
Powell Line extends. Between these extremes is a great assort- 
ment of valves, each designed and built to meet a certain special 
requirement of American industry. 


Behind this line is a corps of highly trained research engineers 
with a vast array of up-to-the-minute laboratory equipment ready 
and able to work out the answers to new valve problems as they 
arise. These problems do arise with ever-increasing frequency as 
industrial advances take form. As each one is solved the answer 
takes its place in the Powell Line — and the Powell Research 
Engineering staff makes ready for the solution of the next one. 
Thus the Powell Line was built and thus it will continue to 
grow, in step with the inevitable progress of Industrial America. 


THE WM. POWELL CO., Cincinnati, Ohio 


at 
| RY POWELL VALVES POWELL VALVES POWELL | 
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The small valve shown is a 
1%” bar stock needle globe 
valve for instrument con- 
trol and similar service. It 
is available in carbon steel, 
stainless steel and other 
alloys. The large valve is a 
14” class 1500 lb. cast steel 
gate valve for operation on 
920°F. steam at approxi- 
mately 1500 lbs. working 
pressure. It is powered with 
Limitorque spring compen- 
sated motor operator. Be- 
tween these extremes of 
size and design is the 
Powell Line. 
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EARLY PICTURE of The Derby 
Gas and Electric Company's 
engine room with control 
equipment for the plant's 
vater wheel turbines. Be- 
low, the same room after 
installation of the steam tur- 
bine equipment now in use. 


GROWING INDUSTRIES, increasing use 
of electric power by industrial, com- 
mercial and domestic customers, have 
been anticipated by constant expan- 
sion and improvement of The Derby 
Gas and Electric Company's facilities, 
The American Blower Forced Draft 
Fans, below, are dependably func- 
tioning as a part of the Company's 
modern equipment. 


AT THE HEAD OF NAVIGATION, within the angle formed 
by the Housatonic and Naugatuck Rivers, Derby was 
settled in 1654. First an important trading post, later a 
shipbuilding, trading and manufacturing center, Derby 
is a city with a historic past, a progressive present. 
Above, the Benjamin F, Packard, famous clipper ship. 


Derby, Connecticut! 


Long before the American Revolution, Derby, Connecticut, was 


a shipbuilding center, and great sailing vessels in the West Indies 
trade made the Derby Docks a regular port of call. During the 
intervening years, it’s been “smooth sailing’ at Derby. Today, 
historic Derby is marching ahead with America to new achieve- 
ments in fast paced industrial production. The city’s land and 


water transportation facilities are a big asset, as always. Of impor- 
tance, too, are the modern facilities of The Derby Gas and Electric 


Company .. . bulwarks of democracy, bastions of liberty are 
located all over the highways and byways of America. And in 


each of these important centers, just as in Derby, 


Connecticut, you will invariably find American KE» 
Blower Forced and Induced Draft Fans, Fluid AMERIRALON 


Drives and Dust Precipitators doing their part, 
and doing it well. 


AMERICAN BLOWER 


AMERICAN BLOWER CORPORATION, Detroit, Michigan 
CANADIAN SIROCCO COMPANY, LIMITED, WINDSOR, ONTARIO 


Division of American Radiator and Standard Sanitary Corporation 


THE DERBY GAS AND ELECTRIC COMPANY'S new office building, above. 
The Company also supplies electric power for Ansonia and Shelton, 
Connecticut. Progress in power goes hand in hand with progress in 
the community! 
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YOU WILL FIND dependable Amer- 
ican Blower Mechanical Draft, Dust 
Precipitator and Fluid Drive (Hy- 
draulic Coupling) equipment in 
many of the nation’s finest power 
plants, large and small. May we 
serve you? Above is another Amer- 
ican Blower Induced Draft Fan 
installed at Derby. 


AMERICAN BLOWER Induced Draft 
Fan installed in the electric gener- 
ating station of The Derby Gas & 
Electric Company. This plant also 
has an American Blower Type ST 
Dust Precipitator. 


: 
"1 
‘ 
a 
q 
by) 


“4 

* 


CKEFELLER Center, probably the larg- 


R 


history, stands as both a monument to the 


est real estate development in recent 


genius of the late John D. Rocketeller and a 
symbol of American enterprise. Its fourteen 
buildings house more than 25,000 tenants and accommodate over 100,000 visitors daily. Its 
5,000,000 square feet of floor space afford services ranging from the famous Music Hall with a 
seating capacity of 6,200 to twenty-four restaurants, eleven foreign consulates, the press and radio 
center of the world, and schools which teach everything from shorthand to dancing. 


This hundred million dollar project is completely Sloan equipped. Why should this property, in 
common with literally thousands of other large companies and institutions, give such recognition to 
Sloan Flush Valves? Simply because Sloan Flush Valves give the greatest dollar value. 


Why VALVES? 


THEY SAVE WATER. Because of the accuracy and permanence of adijust- 
ment Sloan Valves save their owners water all of the time. And Saved water 
is saved money—not only in reduced consumption of water but in reduced 
pumping and man-power costs. 


THEY REDUCE MAINTENANCE EXPENSE. Sloan Flush Valves cost but Y2¢ 


to 1”¢ per valve per year to maintain. Entire in- 
stallations in service for years without being touched 


are constantly reported. Qo 
THEY SAVE REPLACEMENT. Sloan Valve durability may be verified in ‘vl , — q } Aerial Photo by 
your locality. Installations 15, 20 and 25 years old are common to every me. 4 y aaa 


section of the country and every type of building. ar 


Yuals why in office buildings, schools, hospitals, hotels, 


institutions, factories, apartments or public build- 
ings, the vast majority of flush valves are Sloan. Indeed, there are more 
Sloan Flush Valves sold than all other makes combined. 


SLOAN VALVE COMPANY, 4300 W. LAKE STREET » CHICAGO 
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‘Far above Cayuga’s waters’’, Cornell maintenance 
men put a problem up to the University’s engineers. 


Problem: A compressor drive with an idler was slip- 
ping badly . . . belt wear was excessive. 


Solution: Cornell engineers installed an American 
Econ-O-Matic Flat-Belt Drive, with the unique 
American MotorBase that gives automatic tension 
control. Thus they eliminated the idler. 


What You Can Expect from 
American Econ-O-Matic Drives 
@ Increased production because correct RPM 


level is sustained ... no belt slip. 


@ Low first cost quickly saved in reduced power 
consumption. 


@ Man hours and materials required for mainte- 
nance reduced up to.75%. 


@ Belt life increased by an average of 100%. 
@ Bearing pressure reduced by an average of 50%. 
Let our engineers prove these economies to you! 


American Econ-O-Matic* Flat-Belt Drive 
"Wins Its Letter’’ at Cornell with a 67% Saving in Operating Cost! 


Result: Savings of 67% in operating cost — because: 
1. Belt slip is eliminated. 
2. Belt wear is reduced. 
3. Increased bearing life. 
4. Operation is quieter. 


5. Compressor and drive are operating under 
load for shorter intervals. 


6. Fewer man hours of maintenance are needed 
... With automatic tension control replac- 
ing manual adjustments. 


7. Cooling efficiency of compressor is vastly 
improved. 


Nine additional American Econ-O-Matic Drives have 
been installed at Cornell University, Ithaca, N. Y. 


42 WISSAHICKON AVENUE 
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DRIVES 


HELP 
WANTED 


i Problems ? Want 
NICE Our engineers and distributor’ 

i i e year. 
Send us your problem today: 


American Econ-O-Matic* V-Belt Drive — 


Saved over $1,000 in 3 Years for Metal Stampings Manufacturer ! 


At the plant of a leading metal fabricator, a large 
hydraulic baling machine was really expensive to 
drive... until American Pulley engineers were 
called into the picture. 


Problem: To eliminate frequent shaft and coupling 
breakage on a direct-connected motor driving the 
baling machine; motor was started directly across the 
line. Former equipment included a 50 HP, 680 RPM 
motor connected to driving shaft of the baling 
machine by a flexible coupling and a clutch. 


Recommendation: American Pulley engineers sug- 
gested that the machine be driven by a high-speed 
motor and an American Econ-O-Matic V-Belt Drive. 
Thus the clutch and coupling were entirely eliminated. 
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Total Cost for Change: $591.35—including $345.00 
for a 50 HP, 1800 RPM motor; $194.35 for two Wedg- 
belt Pulleys, seven Wedgbelts, and a Tension-Control 
Motor Base; and a total installation cost of $52.00, 
including new electrical connections. 


Result: Change made more than three years ago. 
Customer reports that no difficulty has ever been 
experienced with the American Econ-O-Matic V-Belt 
Drive. American Wedgbelts have shown exceptional 
life. Customer estimates savings of considerably 
over $1,000 by eliminating problems of broken shafts, 
couplings and gears. 


This drive has saved more than five times its own cost 
...and double the cost of the whole installation, 
including the new motor... in only three years! 


automatic economy. 


*Econ-O-Matic Drives are short-center 
drives, either flat-belt or V-belt, with 
American Motor Bases for auto- 
matic tension control—and thus 
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*lICTORY PRODUCTION 


The rugged character of W/ and W/ VALVES that you found to be a factor in 
the battle against high production costs now fights for you on the war front. 
We are putting all we’ve got into the job and believe that a sincere all-out 

effort is the sure way to bring closer the day of Victory. 
So it has become even more important that Reading-Pratt & Cady developed valves 
that will stand the drive of a 7-day production with minimum maintenance—and designed 
these valves with renewable features so that they can be continued in service at peak 


efficiency with the use of only minimum quantities of scarce and essential metals. 


Reading Cast Steel Valves & Fittings, Pratt & Cady Brass & Iron Valves, D’Este Valve & Engineering Specialties 


A Division of AMERICAN CHAIN & CABLE COMPANY, INC. Bridgéport, Conn. 
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DEARBORN ENGINEER FINDS THE “LATCH STRING” OUT... 


DEARBORN ENGINEER solves boiler water problems in all types of 
plants. His experience ranges from small, low pressure boilers to large, 
high pressure plants. 

He knows local water characteristics, too, because he has worked and 
lived in his district a long time. 

The big Dearborn laboratory gives him the facilities to develop cor- 
rective measures that eliminate costly repairs and prevent boiler shut- 


SE i downs due to scale, foaming, and corrosion. 
ee” a That is why he is welcome in the engineer's office. His recommenda- 
a — - \ tions point the way to trouble-free boiler operation. If there’s a chemical 
for / laboratory in your plant, Dearborn Engineer cooperates with it. . . if not, 
erat \ Pp 
; _ oP é there’s more need than ever for his advice and assistance. And, he’s a 
arpor® ens! ko aid \ friend of purchasing agents... especially these days... because he helps 
dies ps: ovt watet to get prompt shipments of water treatment materials. 
7 Qh) eg com es gis: scab * q He's a good man for YOU to know. If you will write us, we'll gladly 
arrange for him to see you. 
(2) atory ds prom” onto! teeds™ 
\abo e al n of 
? (3) Rec rest | DEARBORN CHEMICAL COMPANY 
ady 


Dept D, 310 S. Michigan Ave., Chicago, Illinois 


EQNG OTL 
WATER TREATMENT AND 
ENGINEERING SERVICE 
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URS 
GREATER MACHINE OUTPUT 


To Get More Skilled Man-hours, Let G-E Timers .. . 


Relieve your skilled operators of nonproductive ‘“‘clock-watching”’ 
work. 


Make timing operations accurate, and independent of operators’ 
experience. 


Warm up glue pots, furnaces, and similar equipment before work, 
so your skilled men can put in a full day. 


Maintain operators’ efficiency—and save power—by turning lights on 
and off at predetermined times. 


Control speed of machines and conveyors to suit skill of operators. 


To Get Greater Plant Output, Let G-E Timers .. . 


Eliminate waste and spoilage caused by under- or over-timing. 
Keep motors on line in spite of momentary power interruptions. 


Co-ordinate the operation of separate machines for continuous 
production. 


Complete operations (such as heating and washing processes) after 
workers leave. 


Stagger intermittent operations to keep power demands within feeder 
capacity and the available supply. 
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PICK YOUR TIMERS FROM THIS COMPLETE LINE... 


THEY’RE LOW IN COST 


Characteristics TSA-10 TSA-14 CR-7504 CR2820-1099 | CR2820-1054 | CR2820-1088 
Timer Timer Timer Relay Relay Relay 
be 
General Telechron-motor- Telechron-motor- Capacitor-dis- Telechron-motor- Magnetic-flux- Magnetic-flux- 
timed _interval- timed repeating charge-timed _in- timed interval- decay interval. decay _interval- 
type (nonrepeat). ON and OFF. terval-type (non- type (nonrepeat). type. Instanta- type. Instanta- 
Adjustable Fixed time cycle repeat). Adjust- Adjustable neous pickup — neous pickup— 
ig able time-delay drop- time-delay drop- 
out out 
Power supply 25-, 50-, or 60- 25-, 50-, or 60- 25- or 50/60- 25-, 50-, or 60- D-c (also a-c D-c (also a-c 
cycle a-c cycle a-c cycie a-c* cycle a-c* with rectiner) with rectifier) 
’ 
S Maximum voltage 230 230 230 600 600 600 
Contact 115 v } amp 10 amp | amp 15 amp \ 5 amp d-c 5 mene 
rating 230 y tone j continuous continuous 
Circuit arrangement SP-ST SP-DT SP-DT SP-DT Up to 4 circuits Up to 4 circuits 
Adjustment range on 0-100% Stepless 1-99 % Stepless 5-100% Stepless Approx 10-100% Approx 50-100% Approx 50-100 °7, 
n each form ([% maxi- Steps, approx5% | Stepless Stepless 
mum time) max. time 
Range: Forms provide 
timing From— 0-5 seconds 10 “ieee (total 0.045 second 4 seconds 0.25 second 2 seconds 
S. cycle) 
a 0- hours 1 hour (total 120 seconds 2 hours 2 seconds 7 seconds 
cycle) 
Repeating operation With one timer Repeats ON and Requires two tim- Requires two tim- Requirestwotim-} Requires two tim- 
(Close contact, reset, (requires addi- OFF time con- ers—time inde- ers—time inde-| ers—time inde-| ers—time_ inde- 
and start new interval tional contact at tinuously pendently adjust- pendently adjust- pendently adjust-| pendently adjust- 
g. automatically) zero—optional) able able able able 
Method of setting Optional—either Internal External Internal Spring-tension Spring-tension 
Ss. | timing external or inter- adjustment adjustment 
nal setting can be 
locked 
1S 
Ask for these bulletins GEA-1771 GEA-2363 GEA-2902 GES-2616 GES-2616 GES-2616 
* Can also be furnished for operation on direct current. 
er T-44 General-purpose Time Switch 
Telechron motor timed. Gecee ane closes electric circuits at FOR FURTHER INFORMATION 
times on 4 repeating 
dusk and ‘dawn and with omitting device to skip the General Electric, Sec. E676-53 


minutes. 115 or 230 volts; 25, 50, or 60 cycles; 
SP-ST, SP-DT, DP-ST or DP-DT: 35 amperes. 
Bulletin GEA-1427 


I'd like more information about your timers. Please send me the 


bulletins checked: 


0 GEA-1771 GEA-2902 0 GEA-1427 

with a special timing problem, the 


676-53-6500-8490 


nearest G-E office will be glad to help. 
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The M. W. Kellogg Company 
provides users of power, process 
and marine piping with a unified 
responsibility, comprised of two big 
advantages — especially important 
these days. 


1. Complete designing, engineering 
and fabricating facilities. 


2. Experienced construction forces for 
erection and installation. 


“‘Masterflex”’ Prefabricated Piping Systems ““Masterweld” pressure vessels 
for Power, Refinery and Chemical Industri Heat Exchang Pyrolytic and 
Catalytic Cracking Units, Hydroforming, Reforming, Dehydrogenation, Alkylation, 
Desulphurization. Thermal and Catalytic Polymerization Units + JUIK Processes 
for Lubricating Oil Plants. Plastic Refractories °* Radial Brick Chimneys. 


THE M. W. KELLOGG COMPANY - JERSEY CITY, NEW JERSEY - 225 BROADWAY, N. Y. 
LOS ANGELES: 609 SOUTH GRAND acinus TULSA: PHILTOWER BLDG. 
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"See... here's why the chief insisted on Kennedy's’ 


“I was curious to know why the old man was so 
insistent on having Kennedy Valves installed in 
our new defense plant . . . so I looked one over 
carefully. Why, Joe, they not only look good; they 
have quality in all the corners. 


“For example, look how that practical disc holder 
locks itself on the stem . . . and yet, half a turn, 
and it drops off. It has four guide prongs, too. 
And all over the valve I found other little refine- 


ments, like the rounded bearing surface, the long 
threading on the stem, the extra-high raised seat, 
and the cadmium plated bonnet ring and packing 
nut. And get the heft of the whole valve. Did 
you ever see anything sturdier for 150 lbs.?’’ 


Plant managers and engineers alike have learned 
that Kennedy Valves and Pipe Fittings on war 
projects help to assure dependable, uninterrupted, 
trouble-free production. 


THE KENNEDY VALVE MFG. CO. 


ELMIRA e 
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A: A TIME when many believe that 
Democratic ideals are engaged in a fight 
to the death with the powers that oppose 
them — CLARK has felt it a tremendous 
privilege to be able to place its technical 
knowledge, training and facilities at the 
disposal of the Government of the United 
States. 


CLARK’S major defense assignment to 
date has been the manufacture of the 
Triple-Expansion Marine Steam Engine 
shown at left. This is similar to the units 
that CLARK built during the previous war. 
You can judge from the photograph on the 
opposite page the size of this huge ma- 
chine. These engines are being built in the 
new 200-foot extension to the Olean plant. 


CLARK is also building for the High 
Octane Gasoline Program their Standard 
Two-Cycle “Angle” Gas Engine Driven 
Compressors. To increase production of 
these compressors, new machine tools 
have been installed, production lines 
have been increased and all facilities 
and resources are being directed toward 
speeding up this very important 
program. 


In addition to the above, CLARK is 
building for the Chemical Industry large 
High Pressure “Angle” Steam Engine 
Driven Compressors in sizes up to 4000 
horsepower for compressing nitrogen 
and other gases used in the manufac- 
ture of explosives. 


LARK 3,000 H. P. Steam Driven. 


CLARK 800 H. P. Driven ‘‘Angie’ 
““Angle’’ Compressor, now in By Compressor, now aiding in manufact 
100 Octane Aviation Gasoline 


Clark Bros. Co., Inc., Olean, N. 
Y. Export Office: 30 Rockefeller 
Plaza, New York. Domestic Sales 
Offices and Warehouses: Tulsa, 
Houston, Tex.; Chicago, 
Michigan Ave.); 
Boston, Mass. (131 Clarendon 
St.);| Huntington Park, Calif. 
(5717 Bicket St.) Foreign Of- 
fices: 72 Turnmill St., E.C. 1, 
London. 
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Extra metal provides Extra Value 


ECAUSE the bursting stresses in an elbow are This feature, based on soundest engineering 
higher in the crotch* the wall must be some- is of 
what heavier in this region if uniform strength you get in Weldk 
is to be maintained In WeldELLS this on 
: remember, please, that in spite of their premium 
reinforcement is provided, thus assuring more quality WeldELLS and other Taylor Forge Weld- 

nearly uniform stresses throughout the fitting. ing Fittings cost no more. 


TAYLOR FORGE & PIPE WORKS, General Office & Works: Chicago, P. O. Box 485 
New York Office: 50 Church Street 8 Philadelphia Office: Broad Street Station Bldg. 


FULL WALL 
THICKNESS 
HERE 


REINFORCED 


WeldELLS have everything! 


No other fittings for pipe welding combine 
these eight features. In addition to that 
described here these features are: 


1. Seamless—greater strength and uni- 
formity. 


2. Tangents—keep weld away from zone 
of highest stress—simplify lining up. 

3. Precision quarter-marked ends—sim- 
plify layout and help insure accuracy. 

4. Permanent and complete identifica- 
tion marking—saves time and eliminates 
errors in shop and field. 

5. Wall thickness never less than speci- 
fication minimum—assures full strength and 


long life. 

6. Machine tool beveled ends—provides *The amount by which stress is greater at the crotch in a fitting 
best welding surface and accurate bevel having uniform wall thickness depends only on its radius. Mathe- 
and land. matical analysis (specifically the Lorenz formula) shows the stress 
7. The most complete line of Welding at the crotch to be: 

Fittings and Forged Steel Flanges in th- : : 
World—insures complete service and unci- Where S = Bursting stress, lbs. per sq. in. 


vided responsibility. p = Internal pressure, lbs. per sq. in. 
- Y s— PF (2R — r) r = 4 inside diameter of fitting (O.D. 

(CR —xz) if Barlow's formula is desired). 

= Wall thickness in inches. 

= Center line radius of fitting, inches. 


we 


Numerous tests by the Research Division of Taylor Forge show the 
formula given above to be somewhat on the conservative side. 
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“Send for this new booklet on 
Gilmer transmission belting—it’s crammed with good 
dope—full of facts on all kinds of belts—tells you When, 
Where, Why and How to use each type in order to make 
the most of your machine capacity.” 


oklet 


yhis ho 


machinery 
planers 
Gilmer ma vers: essess hes, ators sanders» P 
ecifically co \pr es, r pands- Gilmer 
snting press ‘jable om ig, the 
primum printers availa» 1, flat pelting- 
and wine Jed catalogs Kable Kor™ 
raile jlmer 
ore de n 
separates Me indus 
pelts for the cong onstruc 
ywo-belt ling: 3 L. H. Gilmer Company, Tacony, Philadelphia, Pa. 
av 
he Y 0 MP AN Ps Send me the free booklets | have marked, to help me in driving machines 
ER ¢ at full capacity. 
Ll H Gl A, PA. 
" pHILAD Gilmer Special Purpose Belts | | Gilmer Kable Kord Belts 
TACON Gilmer Belts for the Textile Industry | Gilmer V-belts 
a Name 
Company 
MB Address 
221 
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= is faster, easier, when you use 
Beth-Co-Weld Pipe. And—you get added secur- 
ity, at no extra cost. This new Bethlehem Pipe is 
made by the Continuous-Weld process, insur- 
ing uniformity — in quality, characteristics and 
strength of weld. Beth-Co-Weld is made in all 
sizes up to 3 inches, and is available in uniform 
21-foot lengths, plus or minus one inch, black or 
galvanized, standard weight or extra strong. 


ETHLEHEM STEEL COMPANY 


| 
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KEEP PRODUCTION 


ROLLER CHAINS 


These great power transmitters pass along a// the 
power of drivers to production machinery. No 
slips, no wasted power—Morse Roller “Channel- 
Lubricated” Chain drives deliver power with con- 
stant efficiency. They're rugged, long-lived, reliable. 
Worries about frequent maintenance or repair shut- 
downs end with the installation of Morse drives. 


On many machines, in many plants, the change to 
Morse Roller Chain drives has boosted production 
to new highs, set new records for sustained produc- 
tivity. First cost is low — maintenance costs are 
lower, due to the exclusive long-life features not 
available on less satisfactory drives! 


Regardless of your chain requirements there is a 
Morse Roller to meet them, efficiently, economically. 
All sizes and capacities, single and multiple widths. 


Call the Morse man. He'll help you look for places 
for profitable use of Morse Roller Chain Drives. 


Heart of the Morse Roller 
Chain is protected with a 
life-preserving film of oil, 
flowing there through 
channels from the 
bushings. Oil gets 
in—wear stays out! 


LU 
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SILENT CHAINS . ROLLER CHAINS FLEXIBLE COUPLINGS C TCHES eS 
MORSE CHAIN “COMPANY ITHACA N.Y... DIVISION BORG-WARNER-~ CORP. 


Name Your Pressures... 
We Can Fit ’Em! 


WIDE RANGE OF SPRING TYPES 


Helical Movement, in steel, bronze, 
beryllium copper or other alloys, 
for pressures up to 10,000 lbs. 


Spiral Movement, in steel, bronze 
or other alloys, for pressures up to 
100 lbs. 


Hydron Spring of bronze or alloys, 
for absolute pressure or special 
application. 
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When you install a pressure re- 
corder, why not make sure that it's 
specifically suited to your installa- 
tion? For, there is no single type 
of pressure-measuring element that 
gives top results in accuracy and 
durability for every job. 

All you need to do is name your 
pressure range and service condi- 
tions .. . Foxboro can supply a 
pressure recorder with the type of 
measuring element that exactly fits! 
For oil, steam, water, gas, brine or 
other fluids .. . for pressures from 
full vacuum to 10,000 pounds... 
Foxboro Pressure Recorders are de- 


PRESSURE RECORDERS 


BOR 


Reg. U.S. Pat. Off. 


by 


signed to insure sustained accuracy 
without maintenance! 

This specialized design of Fox- 
boro Pressure Recorders is just one 
example of Foxboro Creative Instru- 
mentation . . . engineering that gets 
results for industries through orig- 
inal development and application 
of recording, controlling and indi- 
cating instruments. Write for new 
complete Catalog 22A of Foxboro 
Pressure Recorders. The Foxboro 
Company, 68 Neponset Avenue, 
Foxboro, Massachusetts, U.S. A. 
Branches in principal cities of U. S. 
and Canada. 


ATLANTA, GA., Room 713, 101 Marietta Street Building. 
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7 Place a pin or nail 

through the hole in the 
lower portion of the stem. 
This hole will be discovered 
by revolving the disc until the 
slot in the disc locknut is di- 


Z Apply grinding com- 

pound to disc and seat 
with finger. It is recommended 
that a grinding compound 
with an emery base be used. 


3 Place bonnet assembly 

in the body. Hold the 
bonnet and revolve the hand 
wheel until the disc touches 
the seat and until the bonnet 
is raised about 1/32 inch 


MINUTES 


THIS 1S OUR 
CENTENNIAL YEAR 


This year marks the 100th Anniver- 
sary of the founding of our company, 


2 f rectly over the hole. With this from the body. and we had a nice series of “institu- 
pin in place the disc and stem tional” ads in mind to tell you about 
are locked together. it. We hope you saw the first one, 

X- i which appeared in the January trade 

1e publications. Needless to say, that ad 

was prepared before December 7, 

u- 1941, and things have happened 

ts since then. 

Advertising is conceded to be the 

J" most economical means of telling a 

n message to the greatest number of 

‘. people, and in this period of Priority 

Production we feel that it is the duty 

Ww of Walworth advertising to cooperate 

0 in a national program of Salvage, 

| Specification, and 

fe) ubstitution. 

> So we’ve scrapped the “institu- 

3 tional” ads we had planned for our 

centennial year, and present a series 

pet @_4PORTANT! sod Gating teers get snore, service 
ness and then back off about are ground smooth, move pin from hole in pe eee ee, cere, See 
one turn. Oscillate the hand wipe seat and disc with a shaft before reassembling fromn theis existing Walworth mate- 
heel With doa tated, ener cloth that has been dipped in valve. rial and thereby permit the output of 
while holding the union bon- gasoline—be sure all grinding our five plants to be used to the best 
net ring firmly to keep it from compound is removed from advantage for Victory in the great 
turning. the parts. national effort. 

VALVES 
FITTINGS 


DISTRIBUTORS IN PRINCIPAL 
CENTERS THROUGHOUT THE WORLD 


WALWORTH COMPANY |and TOOLS 
60 EAST 42nd STREET, NEW YORK _ Backed by 100 


yn cut S° deeP that it cannot be i 
Today» more evet pefore zt is by grinding: Walworth Re-grindine waives 
tant to get the jongest possible {rom are gesiene? to be without re- 
every valve: waiwort® is publishing his movin che pody from che pipeline: 
<implified method of the Before taking the valve apatt empty che 
: nope it will enable customers to pipeline: This may pe done by closin& = 
jong che yseful of theif valves: Ir is next yaive che upstream gide- Unscrew 3 
= smportant chat your yaives be ce-ground as che ynion ponnet ring and the ponnet 
oon as jeak; powevet gmail, is giscove® ed. assembly 
194: 
np WAZA 
ANN 


Fleck Bros Ltd 
Vancouver 


Barber Eng. G Supply 
Calgary 
Power G Mine Supply 
C.J. Yost Winnipeg @ 
seattle 


Meckanicai Equip Co 
@ 

e 

Harris Supply Co 


haaaaiad Lignite Comb Eng Corp 


Bismark @ 


Sullivan Valve G Eng 

@ Butte Cambridge 
Ralph C Schwarz 

Bell G Ess Rochester 

Minneapolis @wW J Sommers 
Steam Plant Equip Co Buffalo 

Milwaukee Shettler-Gross Co 

Philadelphia @ : 

A Rhodes 

Baltimore 


@ King & Shepher 
New York 


Gen’ Meters and Controls 
Chicago Tomlins' 


n 
Clevelan? 
e Harry T Porter 
@ Cincinnati 
John Fensom Co 
Richmond 


Midwest Controls Co 


Wilhiams G Richardson 
Marshalltown 


Salt ra City Acme Eng Agency 
Indianapolis 
Uhrich Supply Co. 
Geo Swett G Co No Kansas City 
San Francisco 


Zimmerman 


Weeks Eng Co 
Loursville @ 


St Lous @ 


Gen | Fire Ext Co 
Vinson Supply Co Charlotte @ 


Tulsa 
James McCabe @ 


Greenville 


Fisher Governor Co 
Los Angeles 


L Vernon Wilson 


C J Gaskell 
Memphis @ Rittelmeyer G Co 
Atlanta 
Eshelman G Pottere 


© Phoenix Vinson Supply Co 


Birmingham 
Vinson Supply Co. 
dessa 
John Carter 
New Orleans 
M _N Dannenboum Co e 
Houston * 
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Company with over 4oo servict Engines 
you find thes? Fisher Enginee’> ON THE ALERT help YOU 
with axperience™ and counsel: 
ait ports of the United srates and canade: No 
matter what your control needs are, there's Fisher 
give YOU compere™ enginee"ing help ond recor 
assures you quick and efficient cervice always: 
asion OF worehous® stocks sndicoted by * 
when control problem pops UP: conserve ame (its gaiuanle 
will answet yout call promptly: He will gladly nelp you out on 
supPlY the conrroller® according ro his ond will guarante? 
pump governor® 6 pressure Regulator® Pitot operated Regulator® 
Back pressure yaives Relief valves iever yaives © Float gives 
6 Liquid revel controtler® e air and Gas F 
automatic controls of speciat pesiz® 
Fa 


Above are shown two of the three Canton 

Stokers that are on the job saving coal (and 

money) for famous Grove Park Inn at 
Asheville, North Carolina. 


After a careful survey of Grove 
Park Inn requirements was made by 
Canton Stoker Engineers, one Worn - 
feed and two Ram-feed units were 
installed. These Canton Stokers re- 
placed firing equipment of another 
make. Immediately. coal consump- 
tion dropped from 492 tons to 318 
tons—a 174-ton savings! 

Perhaps the same money-saving 
opportunity exists in your steam 
plant. Our Engineers are offering 
timely suggestions to many vital in- 
dustries, suggesting changes that 
increase capacity and efficiency and 
reduce fuel bills. 

Your request for helpful literature 
or personal consultation will receive 
our prompt attention. Write, wire or 
phone today. 


Below is shown cross-section of a 
Canton Stoker in operation showing 
method of feeding and burning coal. 


Mr 
District Repre 


: Ny? | 

GROVE PARK INN 
a ASHEVILLE, N.C. 
January 1st, 

1940 


1ford 
sentative, 


Canton Stoker Corporation 


Canton, Ohio 


Dear Sir: g date 0s to ow 


r and December, 
4 with the same 


the followin 
We submit et your request october, Novem 


: e 
during the mon 
conse installation of your stokers 
ow 
as last yoare 
tons 
Oct 148 
144 
3 
Octe 146 ton 
ies 1939 
Oct. 18 tons 
Nove 119 
Dec. 12% 
d and the 


s ken from the 

eduction shown 

heating P ore 

one worm type, OP 
d two ram type operating resp 

an 


ne wind poxes 
MS « 
and flyasb proble 
Yours very trulys 


ively 2 


VE PARK INN 
JPR GRO 


Jo Ps Roberts 
Engineer 
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STOKER CORPORATION 


ANDREW PLACE, 
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Power supplied by the oscillator vibrates the buckets 
through a rod connected to a loudspeaker-like device. 


Engineers move the crystal detector along the bucket 
tips and relay the bucket's vibrations to the oscillo- 
graph. Points of peak vibration are noted. 


‘On the screen of the oscillograph the vibrations 
are magnified 100,000 times to show the frequency 
at the turbine bucket. 


ITH the high temperatures in use today and wheel-tip speeds exceed- 

ing 800 miles per hour in many units, it is essential that every feature 
of bucket design and construction be thoroughly tested. Our turbine 
designers are constantly studying vibrations in these buckets, but until 
recently it has been difficult to make comprehensive tests on the shorter 
ones because of their very high natural vibration frequency—a condition 
almost impossible to reproduce outside the turbine with sufficient strength 
for study. The problem of artificially producing and recording such vibrations 
resulted in developing specialized test equipment—a 1000-watt audio os- 
cillator which produces power at frequencies of 30 to 20,000 cycles per second. 


The oscillator (above) produces and delivers power at constant frequency to 
a loudspeaker-like device which vibrates the turbine buckets. As the buckets 
vibrate, the engineer moves a crystal vibration detector along their tips to 
relay their resultant frequency to an oscillograph. By watching the oscil- 
lograph screen—where the bucket vibration is magnified 100,000 times— 
he can study the vibration pattern and then so design a wheel that reso- 
nance will not occur at normal speed. 


General Electric turbine engineers make use of many other tests. This 
attention to detail adds to the assurance that the completed turbine will 
perform up to G-E standards. The results of experienced and skilled manu- 
facture and test are reflected in our large number of repeat orders from 
leading utilities and industrial plants. 


“General Electric has built more than 
29,000,000 kw in turbine-generators and 


6,000,000 hp in mechanical-drive and i it 
if m nicai-arive @ marine unit. 
4} 


10 years of continuous service 
Less than $450 for renewal parts 


200,000,000 kilowatt-hours generated 


HAT’S the performance record achieved by one Gen- 

eral Electric turbine-generator—in a North Carolina 
power plant. Every operating hour for ten years, this 5000- 
kilowatt unit generated dependable, low-cost power without 
a single mechanical failure. Minor renewal parts—mostly 
packing materials—cost less than $45 a year. Today, this 
turbine is helping to carry peak loads as a stand-by unit, 
while a later 7500-kilowatt, 700-degree, 250- or 450-pound 
unit, which has been in operation two years, has consistently 
exceeded the performance guarantee. Coal consumption 
has been reduced from an average of 1.75 pounds per 
kilowatt-hour to 1.25 pounds, with a one-day low of 1.14 
pounds. 


Twenty-six years ago a G-E turbine-generator—a 500- 


GENERAL ELECTRIC 


kilowatt unit—was installed in this plant. When additional 
units were required—five, ten, fourteen, and twenty-four 
years later—‘‘General Electric’’ was specified each time. 
These repeat orders were earned by good engineering. 


Whatever the steam conditions, the buyer of a General 
Electric turbine is assured of superior all-round perform- 
ance, for in it are combined the results of more than 40 
years of constant research and development. The turbine 
specialist in our nearest office can give you valuable assist- 
ance in connection with the use of turbines, not only for 
power generation but also for mechanical drive. He will 
be glad to work with you or your consulting engineers in 
the selection of the right equipment. General Electric, 
Schenectady, N. Y. 


wt: 


LAVAL 


HE De Laval Oil Purifier keeps lubri- 0 L U x f F E S 
cating oil clean—continuously and 
unfailingly. Thus, it enables oil to pro- Ki F, F P LU, B R. / LA I / N. 6 
vide a maximum of protection to moving 


parts. At the same time, it enables the 
oil to be safely used over long periods. 


These facts, recognized for many years 
by builders and operators of prime 
movers, are now more important than 
ever. 


—And now, too, the superiority of De 
Laval centrifugal purification is greater 
than ever before. In recent years effi- 
ciencies have been improved so that 
still cleaner oil is delivered. Capacities 
have been stepped up so that oil is puri- 
fied more rapidly. Machines are easier 
to handle—more nearly fool proof—and 
require less attention. 


Bulletin will be gladly mailed - 
THE DE LAVAL SEPARATOR COMPANY 


upon request. 165 Broadway, New York 427 Randolph St., Chicago 
DE LAVAL PACIFIC COMPANY, 61 Beale St., San Francisco 
THE DE LAVAL COMPANY, Limited 
Montreal Peterborough Winnipeg Vancouver 


OLL PURIFIERS 
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PRESSURE PIPING 


SHOP EQUIPMENT 


Modern machine tools are used by the qualified fabricator Furnace for heat treating alloy piping and stress relieving 
for the accurate facing of pre-fabricated piping. shop-welded sub-assemblies. 


Qualified pipe fabricators have the up-to-date and easy installation of pre-fabricated pressure 
facilities for producing better pressure piping. _ piping. 

Their plants are equipped with layout tables, 
form cutting machines, work rotating fixtures, 
preheating and stress relieving equipment, 
straightening tables, special testing equipment, 
etc. These facilities... not usually available in pressure piping. Every operation is under rigid 
the field ... represent an enormous investment control, supervised by men who have made pres- 
which assures the high quality, speed, economy sure piping a life study. Me 


THE PIPE FABRICATION INSTITUTE 


This equipment makes more effective the work 
of highly skilled organizations . . . including 
welders who have been trained and qualified on 


1108 CLARK BUTLDING PA 
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Recent Installations 
Include: 
> Allison Engineering Company 
> American Can Company 
> Bethlehem Steel Company 
> Camp Blanding 
> Curtis Propeller Co. 
>» Edgewood Arsenal 
> Fafnir Bearing Company 
> Grumann Aircraft Eng. Co. 
> Johnson & Johnson 
> Glen L. Martin Company 
> Naval Health Center 
> North American Aviation, Inc. 


> Pratt & Whitney Div. of United 
Aircraft Corp. 


> Revere Copper & Brass Co. 
> Singer Manufacturing Co. 

>» E. R. Squibb & Sons 

> U.S. Naval Air Station 

> U.S. Naval Reserve Air Base 
> Washington National Airport 
> Wright Aeronautical Corp. 


OWER COUNTS—-today as never before! Super- 

efficient, economical Power. Upping production 
to unheard-of levels—driving ships at sea—speed- 
ing the Victory! 


Whatever your share in the War Effort, whatever 
the size of your plant, a Todd unit, burning liquid 
or gaseous fuel, can help you get maximum heat 
and power production, accelerate your whole 
operation, keep maintenance costs right down to 
minimum. 


Throughout the Nation, in a wide variety of plants 
producing for the War Effort, Todd producis in- 
cluding rotary burners and the famous ‘’“VEE-CEE”’ 
—with its exclusive ‘variable range” feature—are 
today turning in enviable records for achievement. 
Efficiency, economy, ease of operation and first- 
class performance are always assured—each in- 
stallation is individually engineered to do an 
outstanding job! 


TODD COMBUSTION EQUIPMENT, inc. 


(Division of Todd Shipyards Corporation) 
601 West 26th Street, New York City 


NEW YORK MOBILE NEW ORLEANS GALVESTON SEATTLE BUENOS AIRES LONDON 


Ad No. VJ-14850 
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ADDITIONAL SAFETY INSURANCE 


FOR HIGH TEMPERATURE + HIGH PRESSURE PIPING: 


Called ‘“‘Globack” because the back face of 
the lap is a segment of a globe or sphere, 
this high pressure pipe joint is a big im- 
provement upon regular lapped (Van 
Stone) joints. Developed by Midwest, 
“Globack” Joints have these important 
advantages: (1) in critical area of lap, the 


MIDWEST PIPING & SUPPLY CO., Inc., Main Office: 1450 S. Second St., St. Louis, Mo. 


Plants: St. Louis, Passaic (N.J.) and Los Angeles 
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metal thickness is much greater than pipe 
wall thickness, consequently the lap is 
stronger in shear; (2) distribution of bolt- 
ing pressure is uniform, and fair seating of 
flanges is assured; (3) bending moment to 
which the lap is subjected is less because 
the maximum stress is removed from lap 
periphery and the resultant bolting force 
is shifted toward the pipe wall. 


The Midwest ““Globack”’ principle is also 
applied to other flanged joint facings: 
tongue-groove, male-female, etc. Let us tell 
you about some of the recent outstanding 
high pressure, high temperature central 
station piping installations that have Mid- 
west “Globack’”’ Joints. 


Sales Offices: Chicago — 946 Marquette Building 


MIDWEST “GLopacg 


Houston — 229 Shell Building 


E Dotted line 
serv! D E Pip line indicates full 
One) lap, and 
f h . id Shows 
that Midw te 
Join tidwest “Globack : 
LOS ANGELES 
~ 
Street New York-—(Eastern Division) 30 Church Street San Francisco—426 Call Building © Tulsa—5 
— 
les Angeles—-520 Anderson 
233 
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PREVENT scale 


han 


Send for 
Illustrated Bulletin 


OuR bulletin, No. 303, con- 
tains complete details, charts and 
illustrations of Graver Hot Proc- 
ess Water Softeners. We shall 
be glad to mail you a copy on 
request. Write today. 


CLARIFIERS 
WATER CONDITIONERS 


CHEMICAL PROCESS EQUIPMENT 


Because the Graver Hot Process Water Softener com- 
bines two distinct principles of water softening — Chemical 
Reaction and Thermal Action—the removal of scale forming 
solids is completed with exceptional rapidity. By chemical 
reaction the injurious elements and compounds are precipi- 
tated in such a way that they are quickly removed by sedi- 
mentation and filtration. Thermal action hastens this chemical 
reaction causing quicker settling of precipitate and reducing 
the solubility of certain chemical salts. 


Thus, AFTER-REACTION is prevented and deposition of scale 
forming compounds in pipe lines, feed water heaters, and 
boilers is avoided. 


Graver Hot Process Water Softeners are the result of more 
than 30 years of experience in the design and manufacture 
of water conditioning equipment of all types. Whatever your 
water conditioning problem may be, it will pay you to consult 
Graver. Send us a sample of the water you are using. We 
will make a thorough analysis and submit unbiased recom- 
mendations without obligation. 


Get the facts. Write Graver— Today. 


+ 

4809-7 Tod Avenue Sees 
AST CHICAGO, IND. 
ABLE ADORES!—GRATA 
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Keep YOUR turbines 


Turbine Oil 
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The large panel board shown 
here is a recent installation 
at Scovill Mfg. Co., Water- 
bury, Conn., and illustrates 
some of the varying condi- 
tions met by the Cochrane 
Meter line. 


BOILER LEVEL : MANUFACTURING COMPANY 


An electrically-operated 


differential pressure type 
Cochrane Liquid Level 
Meter giving exceptionally 
high accuracy. 


STEAM FLOW 

+ PRESSURE & TEMPERATURE 
Electrically -operated, indi- 
cating, integrating and re- 
cording, friction - free 
Cochrane Flow Meter, oper- 
atingon null balance principle, 
with extra pens for recording 
pressure and temperature. 


HAYS CO, METER 
Mgasuring Exit Gas 


FEEDWATER FLOW 

+ PRESSURE 
Electrically - operated, indi- 
cating, integrating and re- 
cording, friction- free 
Cochrane Flow Meter, oper- 
atingon null balance principle, 
with extra pen for recording 
pressure. 


BOILER BLOW-DOWN 

On continuous blow - down, 
the solids in the blow-down 
water often clog standard 
orifice plates. The Cochrane 
Linameter construction is un- 
affected by solids or corro- 
sive waters. 


FLOW & TEMPERATURE 

TO DESUPERHEATER 
Electrically-operated, indi- 
cating, integrating and re- 
cording, friction-free 
Cochrane Flow Meter, oper- 
ating on null balance principle, 
with extra pen for recording 
temperature. 


DETACHED INDICATOR 
Measuring Feedwater Flow 


Electrically-operated 
Cochrane Flow Indicator, un- 
iformly graduated. 


> : Boiler room at Holland Municipal Lighting 
Panel at Bigelow-SanfordCarpetCo. boiler room p plant at Holland, Mich., Hays and Cochrane 
with Hays and Cochrane meters and controls. meters on comprehensive panel. 


arent ie Panel board at Froedtert Grain & Maltist 
Panel at lowa State University showing ideal = ' Company with Hays and Cechrane meters o" | 
installation of Hays and Cochrane instruments. controls. 


: 


OCHRANE Flow Meters comprise a complete line of 

measuring devices to suit every requirement of fluid 
flow, together with the measurement of pressure, tempera- 
ture and level of steam, air, water, gas, sewage, sludge, 
fatty acids, foamy and viscous liquids. 


The line comprises Electric Flow Meters, Mechanical 
(Tilting U-Tube) Meters, Ring Balance Meters, Linameters, 
Liquid Level Meters and V-Notch or Weir Meters. 


Detached panel board at Scovilt pant, 10 all Cochrane Meters, high accuracy is attained by elim- 
showing Cochrane indicator measuring 


ciel inating friction as far as possible and by applying ample 
power to dwarf inherent friction. 


Thousands of installations in hundreds of varied industries attest the unfailing 
accuracy of the Cochrane Flow Meter. 


COCHRANE CORP. ¢ 3106 N. 17th ST. - PHILADELPHIA, PA. 


Most Complete Line of Flow Measuring Instruments 


ELECTRIC MECHANICAL RING BALANCE LINAMETER LIQUID - LEVEL 
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In seaboard power stations where such conditions as 
circulating brackish water, contaminating sewage, fac- 
tory waste, silt and cinders raise havoc with practically 
every kind of condenser tubing, there exists a tremen- 
dous problem of tube maintenance that may be overcome 
by the use of condenser tubes made from DURONZE* LY. 

For example, in a particular situation admiralty con- 
denser tubes had failed in less than one year... 
aluminum brass and cupro nickel, although somewhat 
more durable, likewise were far from satisfactory. Then 
an experimental lot of DURONZE IV was tried out. 
It stood up best of all ...and was remark- 
ably free from thinning and pitting... re- 
sisting impingement corrosion provid- 
ing higher heat transfer value than certain 
other alloys. 

A refractory alloy like DURONZE IV is 


difficult to produce quickly in times like these. 
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WHERE CORROSIVE CONDITIONS ARE EXCEPTIONALLY 


However, it is available t6 be tried out experimentally 
for future use. Likewise, Bridgeport metallurgists and 
engineers are prepared to help you to evaluate accurately 
the conditions affecting your plant... to show how to 
get the best possible service from present tubing... or, 
if necessary, to recommend the proper tubing alloy as 
determined by the degree of severity of the corrosive 
conditions. There is no obligation in taking advantage 
of this opportunity to make sure the condenser or heat 
exchanger tubes are... 

“ENGINEERED TO YOUR SERVICE REQUIREMENTS. 


*Trade-name. U.S. Patent No, 2093380 


BRIDGEPORT 


BRASS 


BRIDGEPORT BRASS COMPANY « ESTABLISHED 1865 - BRIDGEPORT, CONN. 
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ECONOMICAL | 
They re Using the. EFFICIENT \ insulation: unibestos 
EASY-TO-USE 


unibestos pipe insulation is provid- * 
ing greater flexibility and ease of application \ 
(sectional construction in standard sizes up \ 
to 36"), lighter weight and greater structural | 
strength; higher thermal efficiency and the 7 
economy of reapplication for production- / 

_ minded plants throughout the country / 


unibestos is the economy, as well as ‘ 
efficiency, insulation—Standard and Super \ 
material is available in single layer con- \ 
\ 
struction. Unibestos can be applied and | 
/ 


reapplied over and over again—and it 
won't shake-down, calcinate or shatter / 
even under the most severe conditions. / 


- 


unibestos takes paint readily—pre- 
sents an attractive finished appearance... * 
the hard, smooth surface requires no fur- \ 
ther protection or finish. Unibestos pro- 1 
vides a clean-cut insulating job—it saws or J 
cuts easily with ordinary tools and it’s easy / 
to strip off layers to fit unions, flanges, etc. Y 


unibestos provides higher insulating 
efficiency and greater economy. For greater 
structural strength, higher thermal efficiency, 
flexibility and ease of application— use 
Unibestos—the Amosite asbestos insulation! 


UNION ASBESTOS AND RUBBER CO. " 


1821 SOUTH 54TH AVENUE, CICERO, ILLINOIS 


unibestos: CONSERVES THE VITAMINS OF INDUSTRY... THE B.T.U. 
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USE THESE NEW HOMESTEAD LEVER-SEALD 


HOMESTEAD 
LEVER=SEALD 


+3 


7 
IDENTICAL 


FACE TO FACE DIMENSIONS 


For engineering facts 
about these and other 


Now you can have the advantages of Homestead Lever-Sealed Valves on Tcceeat Weless. atte 
replacements, without the expense and difficulty of piping changes. Face to ll cca Ii Rigg 


face dimensions of this new Homestead series are identical with those of cor- 
responding size wedge gate valves. Simply bolt these new Lever-Seald Valves 
between present flanges, and your valve troubles end! Powerful leverage 
gives extra ease of opening or closing under the toughest service conditions. 
Other advantages include quarter-turn operation, protected seating surfaces, 
straight line flow, and a leakless seal without lubrication. Available for 
working pressures from 150 to 800 pounds; a choice of metals and alloys for 
longest service at lowest cost-per-year. Write your needs for specific recom- 
mendations by our engineering depariment. 


PROTECTED-SEAT VALVES: 


QUARTER-TURN VALVES: 
HYDRAULIC (B. & O. PAT.) OPERATING 
REMOTE CONTROL 
HYDRAULIC DESCALING 
LUBRICATED TYPE ROSS AIR SHUT-OFF VALVES 
HOVALCO BLOW-OFF VALVES 


LIFT-TYPE PLUG 
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Space Limited? Need More Air? 
“Gardy DuMuch Has The Answer-..:! 


Win rush production making space precious in many 
a plant today, the problem of increasing compressed air 
capacity is often a very real one. Here is where ‘‘Gardy” 
DuMuch can help you. For “‘Gardy”’ represents the ability 
of Gardner-Denver ‘“‘WB”’ Vertical Compressors to provide 
greater air output in a machine of unusual compactness. 
With the “WB,” you have a plentiful air supply at effi- 
ciencies comparable to those of much larger compressors— 
plus the cost-saving advantages of Gardner-Denver de- 
sign. Write Gardner-Denver Company, Quincy, Illinois. 


haven’t put a wrench to the machine.” 


ENVER 
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AN EASTERN MANUFACTURING WORKS REPORTS: “The WB compressor unit 


in our plant has been operating 14 months so far-—except for one minor replacement, we 


“WB” ADVANTAGES: 


1 A rugged unit specially designed to conserve space. 


2 Fully water-cooled cylinders for lubricating oil economy and 
cooler discharge temperatures. 


3 Castings of GarDurloy give extra strength and hardness 
where needed. 


4 Furnished with direct motor mounting or sheave for “V"’-belt 
drive. 


5 Built in capacities from 142 to 445 cu. ft. per minute. 
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CAN HAPPEN 


BLACKOUT PRODUCTS 


THESE SCIENTIFICALLY DEVELOPED PRODUCTS PROVIDE 
MAXIMUM PROTECTION TO PROPERTY AND PERSONNEL 


A blackout, to be fully effective, must 
guard against two definite conditions— 
prevent reflection of outside light—pro- 
vide protection against flying glass. 
Carey Blackout Products ideally meet 
both of these requirements. 


Civilian Defense Bulletin says: “A fac- 
tory may be well blacked out, but its 
glass windows may reflect the light of 
moon, stars, fires or flares."' The practical 
answer to this problem is to apply Carey 
Blackout Coating to outside surfaces of 
all skylights. This coating is non-reflec- 
tive and insures complete light stoppage 


The PHILIP CAREY / 


DEPENDABLE PRODUCTS SINCE 1873 


LOCKLAND, 


CANADA: THE PHILIP CAREY COMPANY, LTD. 


242 


with one coat. 


Civilian Defense Bulletin says further: 
"More injuries from flying glass are to be 
expected than from bombs or bomb frag- 
ments." Guard against this danger by 
applying any one of the three types of 
Carey Blackout Board to the inside of 
windows. Boards are rigid; cut to size; 
easily installed; quickly removable. 


Carey Blackout Products are economical 
and effective because they are specific- 
ally designed for blackout use. Proved 
right by tests. Write today for prices 
and details. Address Dept. 16. 


CINCINNATI, OHIO 


Office and Factory LENNOXVILLE, P. Q 


BLACKOUT COAT- 
ING —-For indoor or 
\ outdoor application. 

Will last indefinitely 
inside and give up- 
4 wards of two years 
satisfactory service 
outside. Inexpensive; 
easily applied with large brush, or 
may be sprayed on; quick drying. 
Covering capacity 350-400 sq.ft.per 
gailon. Easily washed 
off with naphtha, ben- 
zol or other solvents. 


BLACKOUT BOARDS 
~Laminated asphaltic 
boards of good rigidity 
for remov- 
able panel 
installa- 
tion. Mois- 
ture and 
condensa- 
tion proot. 
Boards are 
easily cut to shape and_ size. 
ALL-PURPOSE TREATMENT 
Wherea more permanent, weather 
proof, or exterior treatment is de- 
sired, use the Carey Laminated 
System. Apply a thick film of 


\ 


Coating 
and embed 30-Ib. 
Carey Feltex ly 
Carey Asphalt Satu- 
rated fabric mem- 
brane) topping with 4 
a finish of Careyclad [CS 
Coating. This provides complete 
Blackout and renders the glass 
shatter-proof. 
BLACKOUT PAPER — Always 
keep several rolls of Carey Black- 
out Paper on hand for quick, tem- 
porary repairs. For best results, 
use a light weight Carey Smooth 


Roll Rooting or the 
_ less expensive Carey 
~. No. 7 FibreWove, a 
NS tough asphalt satu- 
rated and coated 

building paper, weigh- 

ing only ro lbs. per 100 sq. ft. 
REJUVO SYSTEM OF CAMOU- 
FLAGE — During the past year, 
we have been workine with the 
U.S. Engineers in developing the 
Rejuvo System for camouflage 
purposes and a num- 
ber of trial installa- 
tions have been made. 
This special material 
and equipment for its 
application are avail- 
able through the 
Carey Branch Office 
organiza- 
tion. 
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“You charge the hearths with pig, 


and scrap, and Knowledge 


of a hundred industries’ 


For this is Roebling ‘Blue Center’ Steel 


“It’s fired for many hours before it’s 
ready to pour, and during the better 
part of two shifts you put into it many 
thing Some are ingredients that any- 
one ates in open hearth steel. And 
some are not... 


As the empty hearth begins to glow, 
you lay your silica bottom. You're 
making “Blue Center” steel, and it calls 
for purer raw materials. Good pig, 
selected scrap and plate. 


Long daytime hours and nighttime 
hours of firing, and at their end, the one 
right moment when the steel is ready 
to pour. When is that moment? Shake 
hands with Andrew Fors, one of those 
whose eyes since 1906 have been an 
ingredient of Roebling ingots. Now 
he’s passing his melter’s skill on to his 
son at Roebling. Yes, skilled eyes and 


eyes alone can tell when the melt is 
ready. There is no other way... 


There goes another strange ingredient 
in. That melter’s taken out a sample, 
to put back something bigger... Knowl- 
edge, from the Roebling laboratory and 
field. Knowledge of a hundred indus- 
tries, and steel that will exactly meet 
the needs of each. Every melt’s a spe- 
cial melt — right for aircraft control 
cord, or elevator cable, or factory 
cranes ... right for tugboat hawsers, or 
mine hoists, or oil well drilling lines. 
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That’s the only way you can make the 
steel we use in “Blue Center” Wire 
Rope. You start right with the way the 
ingot’s made .. . to meet its job right 
from the first. We call it “tailored 
steel”, and it’s worthy of the Roebling 
Trade Mark, from the time it leaves 
the open hearths...” 


Knowledge of men in the Roebling 
mills, of Roebling men in the field... 
Roebling process control and engineer- 
ing and research... there’s many a hid- 
den ingredient in “Blue Center” Wire 
Rope. Reasons why it lives so long, and 
never fails to deliver its full measure 
of service. 


JOHN A. ROEBLING'S SONS COMPANY 
TRENTON, NEW JERSEY 


Branches in Principal Cities 


THAT’S THE ONLY WAY TO MAKE 


ROEBLING 


STEEL WikEeE FOPE 


PREFORMED OR NON- PREFORMED 
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Wickwire Rope helps London keep 
enemy aircraft above the Balloon 
Barrage—one of scores of Victory sere 
vices performed by Wissca products, 


Message About Wire Rope 


FROM LONDON’S BALLOON BARRAGE! 


Here is a vital message written in steel 
upon the skies over London . . . where a 
single order for 587 miles of Wickwire 
Rope now adds its bit in protecting a 
great city from dive bombers. 

Every foot of that wire rope is an elo- 
quent argument in itself, speaking directly 
to every user of wire rope—— whether used 
for war, or for essential civilian services. 

The message is: VICTORY NEEDS 
STEEL! Victory needs night and day all- 
out efficiency in every industrial opera- 
tion. Wire rope that fails too soon wastes 
steel. The time wasted replacing it is a 
red stop light on Victory. 

You can speed Victory by using wire 


rope of the correct size and type for your 


service... then by taking proper care of tt, 


so that it lasts. 


The long life of Wickwire Rope begins 
with skillful production of the metal in 
It continues 
through proud care and precision meth- 


our own blast furnaces. 


ods in drawing the wire, and laying the 
rope. Wickwire representatives give ex- 
pert help in advising on the best type of 
rope for each use. And after delivery, 
Wickwire Service in the field continues to 
work with you, to assure longest life 
on the job. 

Our authoritative “KNOW YOUR 
ROPES” manual, on the selection, appli- 
cation and usage of wire rope, has prof- 
ited more than 25,000 rope users. Ask for 
your copy today. Write Wickwire Spencer 
Steel Company, 500 Fifth Avenue, New 
York, N. Y. 


A FOOT OFF may make your rope 


Constant bending and unbending aroundasheave 


last longer. 


will finally wear out any rope. A foot off the rope 
redistributes the wear. This and forty more rope 
life-savers are pictured and described in our 
booklet, “Know Your Ropes.” 


SEND YOUR WIRE ROPE QUESTIONS TO WICKWIRE SPENCER 


WICKWIRE ROPE 


Sales Offices and Warehouses: Worcester, New York, Chicago, Buffalo, San Francisco, Los Angeles, 
Tulsa, Chattanooga, Houston, Abilene, Texas, Seattle. Export Sales Department: New York City ‘WI § co 


PRODUCTS 


POWER e February, 1942 


2 
= 
Sa Se 
— 
24 


A Worthington 200 kw diesel engine generator 
unit, a 250 kw unit and a 350 kw unit serv- 
ing the BROWN LINSEED CORPORATION 
of Port Richmond, Staten Island, New York. 
Engine Auxiliaries ore also by Worthington. 


_pomps for 


WORTHINGTON AUXILIARIES: 


GIVE ADDITIONAL SERVICE SECURITY 


THROUGH UNDIVIDED 
OF ONE MAKER 


Air 
compressors 
for starting 


Centrifugal 


jacket water 
circulation 

Evaporative 
coolers for 


cooling 


Rotary pumps 

for 

fuel oil 
transfer 


jocket water 


|* 1930, after a thorough investigation of all diesel power equipment 
available, the Brown Linseed Corporation of Staten Island, New York, 
selected two Worthington diesel engines . . . a 250-kw unit for daytime 
operation and a 200-kw unit for night and standby service. 


Early in 1934, the Corporation’s auditors reported that the engines had 
paid for themselves, in reduced power costs. 


In 1938, increased production demanded daytime operation of both 
engines. Several months of the year the plant ran 24 hours per day, 7 days 
per week. During these periods the base load would reach 10 percent above 
the rating of the units with momentary peaks up to approximately 25 
percent overload. So, to meet the need for additional power capacity, this 
excellent record of reliable performance, plus low operating and overall 
cost, indicated the logical step . . . the addition of another Worthington 
unit. The two “‘veterans”’ are still very much on the job and, with their 
third partner, a 350-kw unit, provide all of the power for the Brown Linseed 
Corporation’s important activities in supplying the nation’s various 
defense construction programs. 


A Worthington engine may offer the solution to your present, or future, 


power problem. Worthington’s staff of qualified engineers will be glad to 
submit a strictly unbiased recommendation for your individual conditions. 


WORTHINGTON PUMP AND MACHINERY CORPORATION + HARRISON, NEW JERSEY 
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PEWRENCH PETE SAYS: 
| 
HERE'S THE SURE 

WAY TO GET HEAT 


FAST sxoGHEAP! 


TIGHT CLOSING, 
ANUM-METL 
THERMAL AIR-VALVE 


| 


STRAIGHT-LINE 
BOTTOM 
CONNECTIONS 


STRONG 76-T TRAP | 
EVERY FEATURE A f “HEART” OF ALL ——_ 
f LIVES 8 TIMES LONGER! q 
Money saver! | | 
Unit heaters and cookers can be e a 
lazy or quick . .. tepid or torrid ? 
cosily or cheap. They're effi- 


cient only when you remove air 
and water quickly, so steam can 


SEAT 


ANUM.METL 


VALVE 
he: 
6” 


All STRONG traps and 
fill them. valves have seats and 
That makes the trap important. &S¢3 oF special ANUM- 


METAL ihat lasts 8 times 
longer than even) 
STRONG'S former parts. 
A big money saver | 


Makes the 6 money-saving features 
of STRONG’S 70-T quick-starting 
trap vital if you’re going to get heat 
FAST and CHEAP! Same sturdy construction as STRON ‘s | 
80 series trap. A year’s guarantee against leakage, too. 
Worth a 90-day money-back test? Your inquiry will get action | 
quick! | 
HOW DO YOU SIZE TRAPS? Easy, practical method in 
Catalog 63-P5. Send for yours today. 
| 


The Strong, Carlisle & Hammond Co. 
1392 West Third St., Cleveland, O. 


STRONG 


STEAM SPECIALTIES 


FOR NATIONAL 
DEFENSE 


We Are Ready 
To Serve You 


The American Cold Pipe, Conduit 
and Tube Bending Machines 


New Special Bender for thinnest wall tubing 
from 1/64 down. Used with the new Cer- 
robend filling. 


Another new bender for extra heavy pipe 
up to 3”, 


Quick Deliveries . . . 
Hand Operated Types in capacities 
of 1 in., 2 in., 3 in., and 4 in. 


Motor Operated in three capacities, 
% in. to 4 in., % in. to 6 in., and 
in. to 8 in. 


IMMEDIATE SHIPMENTS on hand 
operated machines; on motor powered 
from two to four weeks. 


Wire or air mail letter for printed 
matter and prices. 


AMERICAN PIPE BENDING MACHINE CO., INC. 
23 Pearl Street Boston, Mass., U.S. A. 


PEALE, PEACOCK & KERR 


Graybar Bldg. Broad St. Station Bldg. 
NEW YORK PHILADELPHIA 


AIR CLEANED 


— 


BITUMINOUS 


ALL SIZES 


Produced by us in the heart of Central 
Pennsylvania's field, low and medium 
volatile, and of uniform and dependable 
quality. 


Our Fuel Service Engineers are at your call. 
They are qualified to aid you in getting 
the utmost in satisfaction, efficiency and 
economy from your equipment and the 
specific conditions under which it operates. 


Standard Quality Anthracite 
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Flat polished steel plate—type used in 
making extensive laboratory tests to 
check rust-inhibitive properties of var- 
ious kinds of plastic insulation, 


DOUBLE Protection 


Eagle Super “66” does far more 


than effect sensational conservation 


of fuel in your plant. 


Now this remarkable plastic in- 
sulation also checks rusting and cor- 
rosion of equipment. In addition to 
its natural non-corrosive properties, 
Eagle Super “66” is actually a rust 
inhibitor. 


Of all plastic insulations tested 
in the laboratory, only Eagle Super 
66” showed this desirable quality. 
All other insulations allowed cor- 
rosion of the surface to which they 
were applied. 

Many other advantages: The 
basic insulating material in Eagle 
Super “66” is both chemically and 


Eagle Super 66” Plastic Insulation 
Eagle Supertemp Blocks 
Eagle L-T Felts 

Eagle Blankets 


Rusted, pitted surface of identical steel 
plate which was coated with ordinary 
plastic insulation and subjected to 
room temperatures for several weeks. 


* 
Against Corrosion! 

* 
physically stable. It does not deteri- 
orate or disintegrate in use. * 

And its ‘‘springy-ball”’ structure a 
assures positive heat control for 
temperatures up to 1800°F.... * 
smooth -troweling application... 
maximum dry coverage (50-55 sq. ft. 2 
1-in. thick per 100 Ibs.). 

Write today for new catalog = 
sheets which give technical dataon 
ethciency and application. 

* 

x 

* 

* 

* 


PICHER 


Identical steel plate after coated with 
Eagle Super “66” Plastic Insulation 
(applied wet) under same conditions. 
Note absence of rust or corrosion. 


1. Conserve fuel. 

The more efficient the insulation you 
apply to your equipment the more fuel 
you can conserve — the more you can 
step up your plant efficiency. By applying 
insulation that does not lose its effective- 
ness or disintegrate, you can also Operate 
with fewer shutdowns. Install only insu- 
lation that has proved its ability. 

2. Protect Insulation. 

Insulation that is worth installing is 
worth protecting. Eagle Insulseal is sug- 
gested for this job. This durable, fireproof 
coating protects all kinds of heat insula- 
tion from disintegration and loss of insu- 
lating value. Safeguards against air infil- 
tration, moisture, water, fumes against 
vibration and abrasion. 


mperature Insulations 
Eagle Finishing Cen 
Eagle Loose Wool 


Eagle Insulseal 
Eagle Insul-stic 


THE EAGLE-PICHER LEAD COMPANY - CINCINNATI, OHIO 
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NOW... 


USE PRE-FABRICATED INSULATED PIPE UNITS 


@ Ric-wiL has applied production-line manufacturing methods to 
turning out correctly designed, factory pre-fabricated under- 
ground steam conduit systems ready for installation. These 
units save most of the field assembly time required by other 
types of conduit, and they assure minimum and predetermined 
costs on the job. They eliminate construction bottlenecks, 
turmoil, and headaches. 

Over half a million feet sold for government defense work 
alone. All parts are standardized and precision-made in the 
factory, including expansion fittings and all necessary acces- 
sories. Units are completely finished in the shop—nothing else 
to buy! Any type insulation. For ACTION—get in touch with 
your nearest Ric-wiL representative. Write for latest bulletins. 


THE RIc-WIL Co. one 


“Pushes a Button’ 
and then SUPPLY PRESSURE does 
the actual heavy work of positively ; 
opening and closing the large valve. : 
cana This float valve is known as the : 
epe 
uXillar erate : 
n 
Stepped-up production, accelerated schedules, govern- 
0a a ve \ ment contracts . . . today’s needs for power demand 
: : d ‘ \ W the utmost from every unit of equipment. 
A distinctive feature : SS V If scale is reducing efficiency of your steam and hot 
is that the auxiliary . § . : 4 water boilers, or if present methods of water treatment 
valve does not have are wasting chemicals, install Hills-MeCanna Pumps. 
Tee to move more than They are easy to ins tall, accurately adjustable, and 
can be synchronized with your water intake lines to 
in. to fully open E > 
5 = H keep pace with increasing power needs. 
valve The result Pump capacities as small as a fraction of a gallon 
it per or as high as 1500 g.p.h. are available in 
» ¢ pes ¢ 200 sizes 
sensitive and the types and 200 sizes produced. 
accurate opera- 4 
gs = | ideal for in- 
‘ eos 2 H jecting boiler 
§ = Typical compounds. 
= = = ing in both internal and 
external treatments, oxy- 
Angle, Fig, 214. 22 gen removal, slime re- 
Globe, Fig. 2144 moval, etc. Compounds 
jp ooo ooog handled include mono-, 
This remarkable Float Valve is guar- > or 
anteed to be positively drop tight. — It i: : phate, pyro - phosphate, 
can be installed within the tank or in = 5 organic colloids, caustic, 
the supply line outside of the tank and = “y soda ash, sulphates, al- 
ie operated by a float in the tank. Strong Zs? - €§€ uminates and tannins. 
and durable. Sizes %” to 10”. Globe = 
or angle. Screwed or flanged. Eo s 
_ We make regulating valves for every #56 & 3 0 § HILLS-McCANNA CO., 2369 Nelson St., Chicago 
service. See list in the coupon. If the a eS S333 
list does not contain what you want— ss 
TLAS VALVE COMPAN 
(REGULATING VALVES FOR EVERY SERVICE 
22 c= 8 ox 
289 South St., Newark, J. 
Representatives in Principal Cities =“ 
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All the works —two discs and 
two wedges—four parts—the entire 
working part assembly of a Darling 
Double Disc Gate Valve. The seats are 
parallel. The discs are fully revolving, 
seating in a different position each 
time the valve is operated. This means 
tighter seating, less wear, longer 
operation, and lower maintenance 
costs with Darling Gate Valves. All 
four working parts are uniform and 
positive in action. They are simply 
designed, with no pockets to collect 
sediment or prevent free and easy 


movement. Any part can be replaceu 
quickly and inexpensively without re- 
moving the valve from the line. They 
cannot be incorrectly assembled or 
become disengaged while in service. 
It’s an assembly that will more than 
pay its way in your plant. 


At your service are the engineers of 
the Darling Valve & Manufacturing 
Company. They can solve your valve 
problems without cost or obligation 
to you. Wire or write, setting appoint- 
ment at your convenience. 


Darling offers you a quality line of longer-lasting Gate Valves. They come in 
Fully Revolving Parallel Seat Double Disc, also in Taper Seat—Slotted and Solid 
Wedge types. In service pressures up to 3000 pounds, you can get Darling Gate 
Valves in Cast Iron, Bronze, Forged Steel, Cast Steel, and Corrosion Resistant 
Alloys. Darling also manufactures Compression Type Fire Hydrants, Check 


& MANUFACTURING CO. 


Valves, Motor and Cylinder Operated Valves, and many accessories. 


WILLIAMSPORT, 
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RECORDING-INDICATING-CONTROLLING 


/nalewments 


for 


METERING FLOW 


Liquid Level © Weight 
VENTURI 


Builders Venturi Meter is 
equally respected in boiler 
rooms, water works, and sew- 
age disposal plants every- 
where. For the super-accu- 
racy required by central 
stations, each Type M is ad- 
justed. to match exactly its 
University-calibrated Venturi 
Tube. Write for Bulletin 324. 


CHRONOFLO 


Builders Chronoflo Telemeter 
brings measurements of flow, 
level, pressure, temperature, 
and weight from any dis- 
tance to centrally located 
indicating and recording in- 
struments. The Chronoflo time 
impulse Meter has more than 
fulfilled its promise. Write for 
Bulletin 320. 


FLO-WATCH 


An attractive flow meter as 
accurate as it is good-looking. 
This recording, indicating, 
and totalizing meter is de- 
signed and priced to allow 


wide use throughout the 
plant. Equally serviceable 
with Venturi Tube, Flow 


Nozzle or Orifice Plate. Write 
for Bulletin 318A. 


SHUNT 


Again and again, hundreds 
of firms have purchased 
Builders Shunt Meters to 
measure steam, air, or gas 
that they sell to customers or 
distribute. to various depart- 
ments. Low price and accu- 
racy are but two of the many 
Type KS advantages. Write 
for Bulletin 307. 


(DIVISION OF BUILDERS IRON FOUNDRY) 


BUILDERS - PROVIDENCE. INC. 


PROVIDENCE 


14 CODDING STREET 


NOW ELECTRICITY 
EXPERTS KNOW 


-and get an expert’s pay! 


Just one new idea, one new fact 


, one new wrinkle, gotten from 


these practical books every day—and do you realize where you 
would be in six months or a year? Many men have backed up 


their experience in this way, to 


get in the big-pay skilled elec- 


trician class twice as fast. You can too! 


The CROFT 
Library of 
PRACTICAL 
ELECTRICITY 


@ The Croft Library is a com- 
plete electrical educator. It is 
founded on practice—on 20 years 
of shirt-sleeve experience — on 
work as it is actually done. It 
is jammed from cover to cover 
with the kind of hardheaded facts 
you want. Written so that the be- 
ginner can easily understand it, 
yet so sound, so thorough, that it 
is the daily guide of 59,000 highly 
paid electrical workers and engi- 
neers. 


A combined home-study course 
and reference library 


@ Croft tells you the things you 
need to know about motors, gen- 


erators, armatures, commutators, 
transformers, circuits, | switch- 


boards, distribution systems—elec- 
trical machinery of every type— 
illumination in its every phase— 
the most improved methods of 
lighting—lamps and lamp effects, 
etc.—how to do a complete job, 
from estimating it, to completion. 


10 DAYS' FREE TRIAL 


Fill in and mail the coupon below and 
we will send you the entire set of seven 
volumes for 10 days’ examination on 
approval, so that you can see for your- 
self just how, and how much, this prac- 
tical Library can help YOU. 


SPECIAL LOW PRICE 


Remember, the price of these 
books, in a_ special uniform 
library binding, saves you $1.00 


7 volumes, 2906 pages 
1948 how-to-do-it 
illustrations 


Can you answer 
these questions? 


Can you locate and _ correct 
. motor and generator troubles? 


Can you lay out the wiring in 
. your plant in accordance with 
the best practice? 


. electric circuits to figure wire 
sizes, resistances, etc. ? 
Do you understand principles 


3 Do you know enough about 
4, of alternating currents and a.c. 


circuits—power factor, induct- 
ance, reactance,- impedance, 
etc. ? 


5 If you have to wire an old 

. building with concealed wiring, 
do you know just how to go 
about it? 


Do you know the National Elec- 
trical Code Rules and the rea- 
son for their adoption? 


Do you have sufficient knowl- 
edge of mathematics to under- 
stand simple formulae, charts 
and graphs? 


Do you understand the various 
factors or coefficients of electri- 
cal-energy-distribution systems 
used in central station practice, 
and their application in the de- 
sign and operation of central 
stations? 


Can you complete a job of sig- 
nal wiring, such as a fire alarm 
system or elevator system in & 
large plant? 

Do you understand the opera- 


tion and applications of fluores- 
cent bulbs? 


10. 


The answers to these and hundreds 
of other practical problems are all in 
handy, understandable form in these 
books. Use these fact-filled pages to 
meet your problems, to learn the tried 
and tested methods of doing practical 
electrical work. 


on what you would pay selecting 


the books separately from our 
catalogue. 


EASY PAYMENTS 


Send 


McGraw-Hill Book Co., 330 W. 42nd St., 
G. 


me the Croft Library of Practical 
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In addition to the savings, you 
get the privilege of paying for 
the books in small monthly in- 
stallments, while you use them. 
Could any offer be fairer? Take 
advantage of this opportunity 
for increasing your ability and 
earning power today. 


NO MONEY DOWN 


Just 
a Send this Coupon 


Electricity, 7 vols., for 10 days’ examination 
on approval. In 10 days I will send $3.00 
and $3.00 monthly until $18.00 is paid, or 
return the books postpaid. (To insure 
prompt shipment, write plainly and fill in 
all lines. ) 


Address 
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THERE'S A 


MANZEL 
LUBRICATOR 


FOR EVERY 
LUBRICATION 
JOB 


Whether it's lubricating a steam or Diesel engine, a 
compressor, pump or other heavy machinery; whether 
you need one or twenty feeds, there's a Manzel Auto- 
matic Force Feed Lubricator to exactly meet your re- 
quirements. 


Manzel Lubricators are efficient, dependable lubri- 
cating pumps which deliver accurately measured 
amounts of oil to engine cylinders and bearings with 
unfailing regularity. They start, stop, speed up and 
slow down with the engine. The only attention they 
require is to keep the reservoir supplied with oil. 

Manzels are available with either ratchet, rotary or 
direct drive. Because of their simple design and sturdy 
construction, thousands of Manzel Lubricators have 
been in operation for years without having one cent 
spent on them for repairs. 


Write for Catalog 25-C 


MANZEL BROTHERS COMPANY 
326 Babcock Street 


Buffalo, N. Y. 


-lexrible 


SAVE 
MATERIAL 


SAVE 
TIME 


WEDGE Chill Rings will 
do what ordinary rings 
can't do. They have a 
patented SPLIT Feature 
—for this reason they 
are FLEXIBLE and will adjust themselves TIGHTLY to the irregular 
diameter of unfinished inside surfaces of pipe. This speeds aligning 
and assures a perfect union. You can weld FASTER and get a 
STRONGER weld with WEDGE Chill Rings. It will pay to investigate. 


Split Feature 
Patented 


Write for Circular and Prices 


WEDGE PROTECTORS, INC. 
9524 Richmond Ave. Cleveland, Ohio 


WEDGE sits SAVE MONEY 
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SPEEDY REPAIRS 


Throughout the last World War, enthusiastic plant 
engineers wrote us that they had made speedy, 
lasting repairs to plant equipment and structures with 
SMOOTH-ON No. I, thereby avoiding lengthy repair 
jobs that would have otherwise required much val- 
uable time. 


Profit by these experiences, and keep a can of 
SMOOTH-ON handy for the emergency that may 
arise at any time . .. perhaps just when a repair 


| delay would hold up work on an important war order. 


With SMOOTH-ON, you will be prepared to stop 
leaks in pipe lines, seams and joints, seal cracks in 
casings of pumps, valves, and process equipment, 
and tighten loose parts of machines and fixtures ... 
without dismantling apparatus, and without using 
heat or special tools. 


40-PAGE HANDBOOK 
FREE EXPLAINS HOW 


This useful manual, illustrated with 170 dia- 
grams, gives concise, simple suggestions that will 
save you time, labor and expense on repair and 
maintenance jobs all around the plant. A real 
necessity for every engineer, and will be sent you 
FREE if you will fill in and return the coupon. 


| SMOOTH-ON | 
CEMENTS 


{ 

Motor Carat Boat 

Home, Factory 
Power Piant 


SMOOTH-ON MFG. CO., Dept. 30 
570 Communipaw Ave., Jersey City, N. J. 
Please send SMOOTH-ON HANDBOOK. 


Buy SMOOTH- 
ON in 7-0z., 1-Ib., 
5-lb. cans or larg- 
er kegs from your 
supply house, or 
if necessary from 


us. For your pro- 4%GGTESS 
tection, insist on 
SMOOTH - ON, 
used by repair 
men since 1895. 
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OFFIN-—Steam Turbine 
ENTRIFUGAL PUMP 


Single Stage—High Pressure 


For Boiler Feed and General Pressure Service 


Deliveries to 500 G.P.M. 
Pressure to 750 Lbs. Sq.In. 


Send Coupon for 


Particulars 


THE J. S. COFFIN, JR., COMPANY 


ENGLEWOOD, NEW JERSEY 


Please Send Bulletin I-21 


Company 


Address 


Are you equipped to hold 
your job?—to get a new one? 


The men who are keeping their jobs today—who are not feeling the 
whip of competition—are those who have kept one jump ahead of 
their jobs. They are the men who are equipped with a thorough- 
going and growing knowledge of the business they are in. 


It works in the power plant field as well as in any other. Some men 
fit themselves to do a little more than their job calls for. They fit 
themselves to do a little more than the other fellow. They make a 
steady effort to equip themselves with the best kind of job insurance 
there is—KNOWLEDGE. 


How about you? Do you know how quickly knowledge will pile up— 
how quickly you will become more valuable—if you spend a few 
minutes a day, regularly, studying sound books like the McGraw-Hill 
Library of Power Plant Practice? Do you know how easily it can be 
managed, paying only a few cents a day, while you use the books? 


Thousands of men have followed this plan to win advancement or to 
make their jobs safe. You can, too. Read about this Library and our 
Free Examination Offer. Then send the attached coupon to us today. 


POWER PLANT PRACTICE 


(6 volumes—2,477 pages, 2,404 illustrations) 


The Library of Power 
Plant Practice is the 
standard of the power 
plant field. It is accurate 
— it is thorough — it is 
complete, It is the result 
of years of experience 
with power plant prob- 
lems. The man who has 
it has the best. The Li- 
brary covers the whole 
field—nothing is omitted. 
The solution of every 
problem is plainly worded 
or explained with a clear 
illustration. The little 
stickers and the big 
troublesome problems are 
all worked out in advance 
for you. There can be 
only result from 
studying these books a 
few minutes each day — 
more money in your 
pocket. 


No books dealing with the 
work of the power plant 
man were ever so com- 
plete — so authoritative— 
so practical in text and illustrations as these. The man who puts this 
set of books into his library can do so knowing that he has the utmost 
in power plant books—a set that will give him, in language he can 
Seige ya all the information he needs in order to get ahead in 
is work. 


Easy to Understand 


These books are written in everyday easy-to-understand language. 
They are written to help the man on the job. It is just as if the 
author were working in the plant by your side and giving you the 
benefit of his vast knowledge, man to man. There is no bunkum in 
this Library, nor is it cluttered up with impractical theories. It is a 
Power Plant Library FOR POWER PLANT MEN. 


Glance at the titles of the books in the photograph. They will give 
you an idea of how completely this Library covers Power Plant Prac- 
tice. Here you have all the information necessary to make you indis- 
pensable on the job. 


See it 10 days—Send no money 


Fill in and mail the coupon below and we will send you the six volumes 
of the Power Plant Library for 10-days’ Examination. If you 
decide to keep the books after examining them, just send $2.00 and 
then $2.00 a month until the total low price of $16.00 has been paid. 
See the coupon below for details. Send it Now and HOLD THAT JOB! 


McGRAW- HILL 
"FREE EXAMINATION COUPON 


McGRAW-HILL BOOK CO., INC., 330 West 42nd St., New York 


Ship to me, charges prepaid, the six volumes of the Library of 
Power Plant Practice. If satisfactory, I will send $2.00 in ten 
days and $2.00 a month until the price of $16.00 has been paid. 
If not wanted I will return the set to you postpaid. (To insure 
prompt shipment write plainly and fill in all lines.) 


Home Address 


(Books sent on approval in U. S. and Canada only) 
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WITHOUT 


SERVICE ATTENTION 


"We had to have ‘ 


gulation—we got a 


— this valve has 


CASH STA 


vin five years," 
rase No, 325 


TYPE (000 
PRESSURE 


VALVE 


@The Aspirator (circled in "1000" 
illustration above) gets the inner 
valve wide open to meet the demand 
and hold delivery pressure constant. 


® Straight path for the fluid through 
the flow tube—gives you better pres- 
sure control and greater capacity. 


® Streamlined flow around the inner 
valve—eliminates turbulence— 
thereby gives you best control under 
varying loads. 


GIVES THIS FLOW PATTERN 
The Streamlined form of the inner 
valve eliminates turbulence. It 
produces the flow pattern shown 
above which makes for maximum 
capacity when it is needed most, 
and permits accurate pressure 
control under toughest working 
conditions. 


% Accurate, reliable 
pressure reduction 
service for steam, air, 
oil—most anything 
that flows — at defi- 
nite cost savings. That 
is what you can ex- 
pect from a CASH 
STANDARD Stream- 
lined Reducing Valve. 
In addition you have 


the following points that you can definitely 
figure on — smooth operation — elimination 
of failures and spoilage — speedier pro- 
duction — and an end to 

worry and bother. Years 

of service in a wide vari- 

ety of installations show 

that users of the "1000" 

valve do get all of these | 
benefits. Sizes %"' to 2" olf 


screwed ends. 


@ Send for Bulletin 
1000—it gives you the 
complete story. 


CONTROLS... 


VALVES 


Question: "Don't you people 
make anything besides that 
Streamlined Valve you talk 
about so much?'' 


Answer: ‘Yes Sir; we do! And 
we propose to picture one or 
two of them here each time." 


Cash Standard Class D Pressure 
Reducing Valve; inexpensive; 
dependable. Used in regulating 
steam, hot water, cold water, air, 
oils, many chemicals and most 
gases. Sizes 1/4"' to 2''; screwed 
ends. 


Initial pressures up to 250 Ibs., 
reduced pressures up to 200 Ibs. 
Bodies in iron, bronze or steel. 
Trim; iron, bronze, stainless steel, 
monel metal, or nitralloy. 


Cash Standard Type 10 Pressure 
Regulating Valve—self-contained, 
pilot operated. For holding re- 
duced pressure within extremely 
close limits. 

Sizes: 2"' to 12''. Initial pressures 
up to 600 Ibs.; highest reduced 
pressure 250 Ibs. For water, air, 
Freon, ammonia, any non-corro- 
sive gas or oil. Valve operating 
fluid not wasted: it discharges to 
outlet pipe. 

Bodies: iron, bronze, steel. Trims: 
iron, bronze, stainless steel, or 
monel metal. Ends: screwed, 
flanged, or ammonia type. 
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A snail crawls about 
1/400 miles per hour 


A greyhound runs 
35 miles per hour 


An eagle flies up to 
120 miles per hour 


An artillery shell has traveled 
3,586 miles per hour 


BOILER TUBE CO. 
OF AMERICA 


The World's Fastest Complete 
Boiler Tube Service 


Main Office and Works: 3125 Preble Ave. 
PITTSBURGH, PA. 
PHILADELPHIA 


NEW YORK CHICAGO 


Service Stripes— 
We Have Them 
for 4 Wars 


OF POLICY 


In the face of a great emer- 
gency, Jarecki reiterates a policy 
that has guided its actions in 
three previous wars: (1) to re- 
gard national needs as a su- es 

preme command, and (2) to make a sincere effort, while serving 
those needs, to meet the demands of its peace-time friends. 


FITTINGS 


JARECKI MFG. CO., ERIE, PA. U. S. A. 


USE 
THE GENUINE 


REDUCING 
VALVE 


for dead-end service, or 
wherever close regula- 
tion is required. 


Also Steam and Aijr Traps, 
Pump Governors and Boiler 
Feed Water Controllers. 
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from WASTE 


Due to Water Cooling 
Inefficiency 


No other mechanical draft towers give you the economy 
of Pritchard “featherweight”, non-corrosive fans that 
use less power and reduce driving equipment wear. 
None are more liberally sized, or rated with greater 
margin of safety. No others operate with lower pump- 
ing head. None are more soundly constructed. Replace 
makeshift or inefficient equipment now—to prevent 


WASTE. Write— 


Two views of a 
modern Pritchard J. F. PRITCHARD & COMPANY 


DWIGHT BUILDING KANSAS CITY, MO. 


Branch offices in Tulsa, Okla.; Houston, Texas; Atlanta, Ga.; Chicago, Ill.; 
Pittsburgh, Pa.; New York City 


induced draft cool- 
ing tower. 
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WHERE TO BUY 


Featuring additional products and specialties for power plants 


CHIMNEY CORP. 


& 


~ New York City 


“CLEVELAND * DETROIT 


Industrial 


Waste 
Burners 


AMERICAN 
141 Fourth Ave. 


BRANCHES: BOSTON 
PHILADELPHIA - BUFFALO 


THE ORIGINAL 
Tripp Metallic Packing 
TRIPP METALLIC PACKING CO. 


BOSTON MASS. 


PRESCRIBED BOILER TREATMENT 
SAVES $600.0 
A Month for Local Firm 
For free analysis of raw boiler water send jugful 
of boiler water to SUHM CO., INC 942-50 


S. Kinnickinnic Ave., Milwaukee, Wisconsin. 
Fine Territories Open To Experienced Salesmen 


“MONO” 
BOILER BAFFLES 
HIGH TEMPERATURE 

REFRACTORY CEMENTS 


SANFORD C. SMITH REFRACTORIES, INC. 
1715 NIAGARA St., Buffalo, N. Y. 
If this issue does not contain the 


INFORMATION 
WANT 


about products, specialties or services, 
please write 


POWER 


This 
WHERE TO BUY 
Section 


supplements other advertising 
in this issue with these addi- 
tional announcements of prod- 
ucts and services essential to 
efficient and economical power 
operation and maintenance. 
Make a habit of checking this 


page, each issue. 


Departmental Staff 


POWER 


PROFESSIONAL SERVICES 


HALL LABORATORIES, Inc. 


R. E. HALL, Ph. D., Director 
CONSULTANTS ON 
BOILER WATER CONDITIONING 


304 Ross St. Pittsburgh, Pa. 


SARGENT & LUNDY 
ENGINEERS 
140 SOUTH DEARBORN ST. 


CHICAGO, ILLINOIS 


THE J. G. WHITE 
ENGINEERING CORPORATION 
ENGINEERS — CONSTRUCTORS 


New York, N. Y. 


LANCASTER, ALLWINE 
& ROMMEL 
Patents—Copyright—Trade Marks 


“General Information Concerning Inven- 
and *‘Fee Schedule’ sent with- 


Booklets 

tions & Patents’’ 

out obligation. 
Established 1915 


Suite 456, $15—15th St., N.W., Washington, D. C. 


J. E. SIRRINE & COMPANY 


Power Plants Engineers Consultation 
Design Reports 
Water Steam Utilization Plans 
Greenville South Carolina 


JOHN A. STEVENS, Inc. 


Established 1909 
CONSULTING ENGINEERS 
Paper Mills 

Surveys 


Power Plants 
Dye Houses 


Lowell, Massachusetts 


ENGINEERS 
Business Studies, New Projects, Purehase-Sales, 
Management, Valuations, Reorganizations, Mergers, 
Publie Utility Affair (including Integration) 


120 Broadway Field Building 


New York Chicago 


STANLEY ENGINEERING 
COMPANY 


CONSULTING ENGINEERS 
Power Plants 
Steam - Diesel - Hydro 
Design - Construction - Test - Valuation 
Central State Bank Bldy., Muscatine, Ia. 


STONE & WEBSTER 
ENGINEERING CORPORATION 


Design and Construction 

Reports @ Examination e 
Consulting Engineering 

BOSTON ¢ NEW YORK © CHICAGO 
PITTSBURGH ¢ SAN FRANCISCO ¢ LOS ANGELES 


Appraisals 
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NO. 101 CAPACITY 14" TO 5s" 
N.C. OR N.F. 


NO. 102 SIMILAR TO 101 EXCEPT 
LARGER. CAPACITY 12" TO 1" 


“TOLEDO” No. 101 BOLT DIE STOCK 
NOW FULL-MOUNTED FOR EACH SIZE 


Each individual size is full-mounted and ready for instant use. No 
die change. No loss of time. You can order one size only or a com- 
plete set as desired with or without carrying case as iilustrated. 


Of course the paramount feature of the No. |01 is the posilive die 
adjustment for oversize, undersize or standard threads. Knurled sizing 
ring controls thread depth. 


Send for complete details or order from your local distributor. 


THE TOLEDO PIPE THREADING 
MACHINE CO. TOLEDO, OHIO 


NEW YORK OFFICE, 502 No. 2 RECTOR ST. BLDG. 


“TOLEDO 
TRADE-MARK Gp REGISTERED 


ONES-LEMLEY friction clutches are pulleys. This clutch modification is 
built for a broad range of shaft also used for gears, V-belt sheaves, 
sizes and ratings in both enclosed and __ sprocket wheels, etc. Sizes, ratings, 
open types for sleeve and coupling dimensions, prices and other data are 
work. In addition they are available contained in Bulletin No. 60. Your re- 
. in a line of Jones-Lemley friction clutch quest will bring a copy. 


7 W. A. JONES FOUNDRY & MACHINE CO., 4423 Roosevelt Rd., Chicago, Illinois 


HERRINGBONE — WORM— SPUR—GEAR SPEED. REDUCERS @ PULLEYS 


CUT AND MOLDED TOOTH GEARS @ V-BELT SHEAVES © ANTI-FRICTION 
PILLOW BLOCKS @ FRICTION CLUTCHES @ TRANSMISSION APPLIANCES 


POWER e February, 1942 257 


Xa) 
Jone, if 
ft. Hf 
“Po, ley f 


This 


MURRAY 4-Drum_ Bent 
Tube Boiler designed for double 


flow circulation is being met 


with great enthusiasm. This 
boiler is especially designed for 
sudden over-load demands and 


high ratings. 


| 
|| MURRAY IRON WORKS COMPANY 
COAL, O8 ANY TYPE OF STOKER | | | 


retorts. 
Write for illustrated bulletin 


For those interested in a good stoker for plant, institution, 
office building, hotel, apartment or home, there’s a 
Brownell Underfeed to suit your requirements up to 500 
h.p. with single retort—iarger industrial sizes with twin 


Mathematics made plain—and easy-to-learn—and amusing! 


That is the purpose, completely realized, metic can no longer show the way. The 
of this new mathematics text. The authors style is light, the explanations are de- 
begin (with a humorous story) right on tailed and the book makes highly inter- 
the edge of the Unknown where arith- esting reading. 


LIVING MATHEMATICS 


By R. S. Underwood and Fred W. Sparks, Texas Technological College 
365 pages, 6 x 9, $3.00 


Here is just the book for: Those who have met with initial failure in trying to 
master the intricacies of the subject, and those who took to it readily when first 
presented and now wish to pick up the threads and go on to higher mathematics— 
the calculus and number theory. In this book you will find drama, zest, humor, 
surprise, challenge and human interest. 


Mail this coupon for 


10 DAYS' FREE EXAMINATION 


McGraw-Hill Book Co., 330 W. 42nd St., N. Y. C. 
Send me Underwood and Spark’s Living Mathematics 
for 10 days’ examination on approval. In 10 days 
will send $3.00, plus few cents postage, or return book 
postpaid. (Postage paid on orders accompanied by re- 
mittance. ) 


(Looks sent on approval in U. S. and Canada only.) 
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ANSWER 
M-9-c 


O YOU have the problem of finding suitable 

alternates for bronze valves, the production 

of which is limited by OPM “Conservation Order 
M-9-c” ?* 


If so, for many applications O.I.C. can solve your 
problem with the famous O.I.C. iron body, bronze 
mounted DUO-BOLT Gate Valve. 


This great valve—the only DUO-BOLT Gate Valve 
on the market—now is available to you under prop- 
erly rated defense orders, and in many applications 
you will find this sturdy, dependable O.I.C. Valve 
a superior alternate for restricted bronze valves. 


Like all O.I.C. Valves, this great DUO-BOLT Gate 
Valve will insure you: 


% Longer Uninterrupted Service. 
% Lower Replacement Cost. 
% Lower Maintenance Cost. 


% Minimum Over-all Cost. 


* OPM “Conservation Order M-9-c” restricts production of all 
bronze valves and prohibits production of bronze valves over 
2-inches in size, except under Preference Rating Orders of A-2 
or higher, or General Exceptions which are chiefly Army, 
Navy, Maritime, chemical and food applications. 


ASK FOR 
FIGURE 333 
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...NO MORE pump troubles 


Here's 
pump expense, through better 
you a wealth of usable information on all types of pumps, 
service limitations, how to make your specifications clear, 
= pumps, how to locate and remedy pump troubles, ete. 


oe HIS is a book for the pump user to consult in selecting and 
buying his pumps, for the manufacturer in insuring adequate 
ae fulfillment. of specifications, for the operator in securing maxi- 
if; mum efheiency and locating and remedying troubles quickly. 


What makes a pump work? What type of pump is suitable for 
a specific task? How can you estimate the head against which a 
nage pump must work? For most economical pump operation, how d 
: you calculate pipe sizes? What type piston, plunger, valve, 
roller, crescent, sliding vane, wobble plate, etc., etc., should be 
a3 incorporated in the pump to best fit your needs? These questions, 
S completely answered in Kristal and Annett’s book, indicate the 
: thorough and practical help it gives. 


A special chapter shows in detail how to overcome one of the 
most important problems in pump ethciency and cost by showing 
how to estimate the head against which they must work and the 
size of suction and discharge pipes. 


Complete data on: 


; ASH-HANDLING PUMPS MINE PUMPS 
BOILER-FEED PUMPS CIL-FIELD PUVPS 


CHEMICAL PUMPS 
CONDENSATE PUMPS PROPORTIONING PUMPS 


SAND PUMPS 
DEEP-WELL PUMPS 
MASH PUMPS and many others 


how 


a new McGraw-Hill practical book to help you avoid pump breakdowns, 
selection, operation, and maintenance of pumps for any purpose. 
regular and_ special, 
to install, 


Kristal and Annett's PUMPS 
Die TYPES, SELECTION, INSTALLATION, OPERATION, and MAINTENANCE 
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inefhciency, 

Gives 
performance, 

and maintain 


pump 


their 
operate, 


339 pages, 6 x 9, 
385 illustrations, 
$3.50 
18 big chapters covering 


McGraw-Hill Book Co.. characteristics 


The ABC of Pumps 


@ types of pumps available and their 


330 W. 42nd St., ® how to select and install them 
yu x. e how to operate and maintain them 
Send me Kristal and 10 DAYS' FREE TRIAL 
Annett — Pumps for 4 SEND THIS 
19 days ‘examination 
on approval. In 10 days COUPON = 
I will send $3.50 plus 
few cents postage, or return book postpaid. (We pay postage on gq 
orders accompanied by remittance.) 
7p.9.49 
(Books sent on approval in U. S. and Canada only. : 
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* * CHICAGO PNEUMATIC NEWS « 


TYPE COMPRESS 


LONG LIFE AND LOW MAINTENANCE 

costs are built into the CP Type “Y” 
compressor. Double-acting cross head 
construction, cylinders of wear-resisting 
semi-steel, low air velocities, forced feed 
filtered lubrication and CP Simplate Valves 
insure dependable, low cost operation. 


BECAUSE OF ITS ANNULAR PORTS ana 


straight uniform lift, Simplate Valves 
possess the greatest effective area for a 
given valve diameter. This results in low 
air velocity and minimum total valve clear- 
| ance, affording low power consump- 
tion and high volumetric efficiency. 


CONNECTING RODS are drop forged, 


heat treated alloy steel, rifle-drilled for 
pressure lubrication. Cross-head end is 
fitted with a solid bronze bushing; crank 
pin end, with a shim-adjusted, bronze- 
backed, babbit-lined split bearing. 


THREE SELF-ALIGNING SPHERICAL 
ROLLER BEARINGS support the preci- 


sion turned and polished crankshaft. Ac- 
curate counterbalancing of the shaft and 
the 90 degree angle between cylinders 
assure exceptionally smooth operation. 


QUICKLY INSTALLED 


SHIPPED INTACT, REQUIRES ONLY 
SIMPLE FOUNDATION 


fakes Minimum Floor Space 


NEW YORK — Shipped intact, quickly 
installed with only a simple, inexpensive 
foundation, CP Type “Y” Compressor 
soives the problem of the new plant that 
must have air quickly. Extremely compact 
and requiring small floor space it is ideal 
for the crowded plant that must have addi- 
tional air capacity. Chicago Pneumatic 
Type “Y” Compressors are of the heavy 
duty double-acting type. Two-stage units 
are available in capacities of 300 to 900 
cubic feet per minute, 80 to 125 pounds 
pressure, with built-in or coupled induction 
or synchronous motor, or with V-belt drive. 
Units for other pressures are also built. 


CHICAGO PNEUMATIC 


rao COMPANY 


General Offices: 6 E. 44th St., New York, N. Y. 


ATHREE-STEP CAPACITY REGULATION is 


standard. It permits operation at full, half 
and no loads with maximum efficiency. Auto- 
matic start-and-stop control, or a combination 
of it with three-step regulation, can also be pro- 
vided to meet an intermittent demand. 


CHICAGO 


| PNEUMATIC 


AIR COMPRESSORS 


. ALSO: Pneumatic Tools, Electric Tools, Rock Drills, 
- Hydraulic Aviation Accessories, Diesel Engines 
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Why your Red Cross urgently needs 


MILLION DOLLARS, NOW 


How the fund is allocated .. . 


What it does in service 


Every dollar that you give now to your Red Cross marches into the thick 

of things where humanitarian help is needed most—up to the fronts and , 
battle stations where the fighting is heaviest. Into the Red Cross hospitals 

and First Aid units where prompt medical attention and supplies may 

save innumerable lives. And throughout our broad land to train and 
equip volunteers to meet any emergency that may strike, 


How the $50,000,000 
War Fund is Used 


SERVICE TO THE ARMED FORCES ¢ ¢ $25,000,000 


Provides for the care, welfare and morale of the Army and Navy, including services to 
men in hospitals and during convalescence. © Provides an important link between the 
service men and their families; keeps the families from breaking up, supplies food, 
shelter, medicine, and even jobs where necessary. ¢ Provides essential medical and 
other supplies outside of standard Government equipment. ¢ Operates Red Cross head- 
quarters at camps and naval stations. ¢ Enrolls blood donors and medical technologists 
for Army and Navy needs. ¢ Provides millions of surgical dressings, sweaters, socks, 
etc. through volunteer workers. 


DISASTER AND CIVILIAN EMERGENCY RELIEF ¢ $10,000,000 


Supplies emergency needs for food, clothing, shelter and medical attention for disaster 
victims. @ Assists stricken families in repair of homes and other adjustments; provides 
minimum reserves of essential relief supplies to prevent unnecessary delays, 


CIVILIAN DEFENSE SERVICES ¢ ¢ © © © $ 5,000,000 


Trains volunteers for home nursing and nurses’ aides. © Trains nurses, men and women, 
for active duty with the Army and Navy. ¢ Trains volunteers in First Aid and accident 
prevention. @ Trains volunteers for work in Motor Corps, Canteen and Produciion. ¢ 
Instructs men, women and children in preparedness against explosive and incendiary 
bombs. ¢ Organizes for evacuation of children and their families from stricken areas. 
Assists Red Cross Chapters in establishing effective coordination of emergency relief 
with local and State defense authorities. 


SERVICE AND ASSISTANCE THROUGH CHAPTERS ¢$ 4 ,900,000 


Gives assistance and service to the 3,740 Red Cross Chapters with their 6,131 Branches 
responsible for local Red Cross activities, particularly welfare work among the service 
men and their families. 


OTHER ACTIVITIES AND CONTINGENCIES $ 6,000,000 


Provides for unforeseen expansions in program and for new activities made necessary 
by unexpected developments, 


THE AMERICAN RED CROSS $50,000,000 WAR FUND 


Note to Red Cross Canvassers: Use the material on this page to 
better inform contributors how their donations are being expended. 


This space contributed to The Americ:n Red Cross by Power 
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For vow Pressure Service 
Gt Makes Sense This Year!) 


You can save yourself money and trouble by using 
W-S High Pressure High Temperature Forged 
Steel Fittings even where pressures and temper- 
atures are only moderate. It has been proved that 
their longer life under such conditions outweighs 
the additional cost. But more important, you will in- 
sure yourself against breakdowns and replacements 
in future months when all kinds of fittings may 
be a lot more expensive and a lot harder to get. 
W-S Forged Steel Fittings in both welding and 
screw end types are available from distributors’ 
stocks in a wide range of sizes and pressure ratings. 
The Watson-Stillman Co., Roselle, New Jersey. | 


THEN «aii 


your nearest Mill 
Supply Distributor 


Write us for 
Bulletin A-3— 


NOW! 


| Steel Fittings and Valves, 


WATSON-STILLMAT 


Hydraulic Machinery and Equipment—Hydraulic Presses, Pumps and Jacks 


2151 
POWER e February, 1942 


An engineering appraisal of Deming Deep Well Tur- 
bines reveals details of design and construction that 
combine to meet a wide range of exacting demands. 
At least seven of their many features are outstanding. 


1. Separate motor shaft facilitates installation. 


2. A non-reverse ratchet prevents pump from starting in wrong 
direction if improperly wired; also prevents backspin when 
current is turned off. 

3. Stuffing Box is designed for several times normal working 
pressure to maintain high efficiency. 


4. Column pipe leading from bowl assembly to discharge head 
is full weight I. D. copper bearing steel pipe (standard 
equipment). 


5. Column sleeve couplings are drive pipe type. 
6. Stuffing Box Shaft is solid stainless steel and reversible. 
y Special Deming-designed pipe threading machine assures 
precision accuracy and uniformity of all threads having 
same taper and pitch. 
Capacities of Deming Deep Well Turbine Pumps 
range from 10 to 2200 G. P. M. Standard or vari- 
ous secondary or combination heads are available. 
Bulletin 4700-8 gives complete details. Write for copy. 


THE DEMING CO. +» SALEM, OHIO 
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SEARCHLIGHT SECTION 


EMPLOYMENT BUSINESS 


UNDISPLAYED RATE: 


10 cents a word, minimum charge $2.00. 
(See 4 on Box Numbers.) 


POSITIONS WANTED (full or part-time sal- 


aried employment only), % the above rates 
PROPOSALS, 50 cents a line an insertion. 


OPPORTUNITIES 


INFORMATION: 


BOX NUMBERS in care of any of our New 
York, Chicago or San Francisco offices count 
10 words additional in undisplayed ads. 


DISCOUNT of 10% if full payment is made 
in advance for four consecutive insertions of 
undisplayed ads (not including proposals). 


EQUIPMENT—USED or RESALE 


DISPLAYED—RATE PER INCH: 


The advertising rate is $6.00 per inch for all 
advertising appearing on other than a con- 
tract basis. Contract rates quoted on request. 


AN ADVERTISING INCH is measured 7% inch 
vertically on one column, 3 columns—30 inches 
—to a page. P. 


NEW ADVERTISEMENTS received by February 6th will appear in the March issue, subject to limitations of space available. 


WANTED 
POWER PLANT OPERATORS 


For operating pressures of 760 pounds 


or over. Illinois location. Replies held 
confidential. Please type. Photograph 
desired. 


P-233, Power 
520 No. Michigan Ave., Chicago, I11. 


POSITIONS VACANT 


(See also ‘Selling | Opportunities Offered” 


ME. GRADUATES not over 40 for desta: and 


assembly layout of boilers and accessory | 


equipment. Knowledge of descriptive geometry 
and thermodynamic calculations very helpful. 
Location, Middle West and East. Applications 
must include full resume of schooling, firms 
worked for and details of P-146, 
Power, 330 W. 42nd St., New York. 
GR ADUATE MECHANICAL ENG INEERS 
preferably under 40 with practical experience 
in boiler-room operation and knowledge of 
combustion problems. No applications consid- 
ered unless accompanied with complete history 
of applicant's background and experience. 
P-147. Power, 330 W. 42nd St., New York, N. Y. 


SEVERAL MECHANICAL DRAF TSMEN and 
tracers wanted, preferably men exempt from 
draft service; by large industrial plant in 
Louisiana, P-236, Power, 520 N. Michigan 
Ave., Chicago, 
ELECTRICAL ENGINEER, with considerable 
editorial experionec, for position on editorial 
staff of leading industrial paper. College pub- 
lication experience will count. Should be be- 
tween 30 and 38. Give age, education, experi- 
ence, present connection, salary expected, In- 
clude photograph. All replies will be held in 
strict confidence P-237, Power, 330 W. 42nd 
St., New York, N é 
DRAF TSMEN for assembly layout of boilers, 
piping and equipment State salary and ex- 
verience Location Kast P-238, Power, 330 
W. 42nd St., New York, N. Y. 


EMPLOYMENT SERVICE 
ALARIED POSITIONS, $2,500 to $25,000. 
This thoroughly organized advertising serv- 

ice of 32 years recognized standing and repu- 

tation carries on preliminary negotiations for 
positions of the caliber indicated above, 
through a procedure individualized to each 
client's personal requirements. Several weeks 
are required to negotiate and each individual 
must finance the moderate cost of his own 
campaign. Retaining fee protected by a refund 
provision as stipulated in our agreement. 

Identity is covered and, if employed, present 

position protected. If your salary has been 

$2,500 or more, send only name and address 
for details. R. W. Bixby, Ine., 270 Delward 

Bide. | Buffalo, N. £ 


POSITIONS WANTED 


E xP ERIE Ne NGINE ER, 47, 
twenty years practice in piping, design, in- 
stallation and supervision of boiler and power 
plants up to 5000 KW, Further experience 
covers feedwater treatment electrical and 
structural design. Seeks position with consult- 
ing or contractor firm. Now engaged desires 
= inge. PW-239, Power, 330 W. 42nd St., New 
York, N. Y 
POWER PLANT ENGINEER. Age 29, married, 
10 yvears Operation, Maintenance, and results 
work in Modern Industrial and Utility Plants. 
1.c.S. and Hays Institute Graduate. PW-240, 
Power, 330 W. 42nd St., New York, N. Y. 
MECHANICAL ENGINEER, age 36, graduate, 
13 years varied power plant experience from 
feneration to use of all utility services. Experi- 
ence ranges from shovelling of coal to design 
of power plant. Desires position of Power En- 
#ineer charge of industrial power plant, Now 
employed as Plant Engineer. Write PW-243, 
Power, 330 W. 42nd St.. New York, N. Y. 


| 
| 
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| SEC ‘OND- H AND woop GRINDE RS, 


PRICE & COMPANY 


CONSULTING ELECTRICAL AND 
MECHANICAL ENGINEERS 
Technical Advisers to the Purchasers 


of Used Steam and 
Electrical Equipment 


Inspection Redesign Reports 


Installation Supervision 
88 Broad Street, Boston, Massachusetts 
ADELBERT B. PRICE 


Registered Professional Engineer 


{VOLTAGE REGULATORS 


—“increased load, desired voltage at all 
load demands, lower operating cost” all 
due to voltage regulators furnished by 
you having solved our former troubles” 
- - - - - - - (mame upon request) 


un 


NEW & REBUILT automatic voltage regulators 

of all makes for all size DC and AC generators 

at money saving prices. Prompt shipments. Write 

your problems today. 

Liberal allowance on your old regulator. 


Electrical Instrument Exchange 
411 N. Ashland Ave. CHICAGO, ILL. 


All Makes 


Types .- Sizes 


QUICK 
DEPENDABLE 
LOW COST 
GAUGE & VALVE 
REPAIRS 


UNIVERSAL STEAM GAUGE CO. 
285 Broadway, Cambridge, Mass. 


UNIVERSAL 


OPPORTUNITIES 
OFFERED—WANTED 


Selling Agencies—Sales Executives 
Salesmen—Additional Lines 


SELLING 
| 
| 


OPPORTUNITIES OFFERED 


SALE SME contacting Trade to 
represent manufacturer of complete line 
Maintenance Products backed by more than 50 


years of experience. Repeat orders, volume 
business, high rate of commission, protected 
territory. Will consider applicants full time 


and also salesmen interested in additional lines. 
Give complete details by mail in confidence. 
The Excelsior Varnish Works, Inc., Cleveland, 
Ohio. 

SALESMEN to represent old, reliable manufac- 

turer of Refractory products, Heat Resist- 
ing and Maintenance Paints for industrial and 
power plants. Full time or part time on a 


liberal commission basis, protected territory. | 


Give wig ylete details in confidence. SW-241, 
Power, 520 _N. Michigan Ave., Chicago, Il. 


WANTED 


approx- 

imately one hundred ton capacity with mo- 
tors. W-242, Power, 520 N. 
Chic iil. 
ANY THING within reason that is wanted in 

the field served by Power can be quickly 
located through bringing it to the attention 
of thousands of men whose interest is assured 
because this is the business paper they read. 


These 
advertisements 


are live opportunities in the 
field of power generation, 
transmission, application ped 
attendant services in all i 
dustries. 


Each announcement represents 
a current Want or Offering of 
an organization or individual 
in the field, with some element 
of profit in each for whoever 
can fulfill the need. Some 
have money-saving possibili- 
ties, others are opportunities 
for more business; many are 
employment — opportunities; 
still others offer property, or 
equipment—used or resale. 


"Searchlight'’ advertisements 


Michigan Ave., | 


are constantly changing. New 
opportunities find their way 
into this great Want medium, 
| each issue. Regular consulta- 
| tion of the ''Searchlight'' 
pages should be as important 
| to you as reading the editorial 
| sections; Editoria' matter is 
| news of the industry; Adver- 
| tising is NEWS OF OPPOR- 
TUNITIES 
industry. 


for EVERY business WANT 
“Think SEARCHLIGHT first” 


offered in the 


Equipment Wanted Advertising—page 280 
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G) SEARCHLIGHT SECTION 


AVOID DELAY... 


MOTOR GENERATOR SETS 


1—500 KW, 650 volt, General Electric, syn. 

1—300 KW, 250 volt, General Electric, syn. 

1—100 KW, 125 volt, Westinghouse, syn. 

i—75 KW, 250 volt, synchronous. 

1—100 KW, 125/250 volt, Allis Chalmers, 
squirrel cage, 


1—50 KW, 250 volt, General Electric, sq. cg. 


”, 125 volt, Westinghouse, sq. cg. 
’, 125 volt, El. Mach., sq. cg. 

5 7,125 volt, General Electric, syn. 
i—20 KW, 125 volt, Burke, squirrel cage 


D. C. GENERATORS 


1—100 KW, 750 RPM, 125 volt, West. Elec. 
1—100 KW, 600 RPM, 125/250 volt, G.E. 


1—75 KW, 260 RPM, 250 volt, Westinghouse. 


1—67% KW, 700 RPM. 45 volt, Gen. Elec. 


-32 KW, 650 RPM, 125 volt, Westinghouse. 


MOTORS—3 PHASE 60 CYCLE 


1—720 HP, 360 RPM, 440 volt, G.E., syn. 


I—500 HP, 450 RPM, 2200/4000 volt, G.E., 


slip ring. 


i—400 HP, 514 RPM, 440 volt, Westg., sl. rg. 
1—350 HP, 300 RPM, 440 volt, G.E., slip ring. 


1—350 HP, 100 RPM, 220/440 volt, G.E. syn. 
I—335 HP, 600 RPM, 2300 volt, G.E., syn. 


-250 HP, 450 RPM, 220 volt, G.E., slip ring. 
0HP, 360 RPM, 440 volt, Westg. sq. cg. 


50 HP, 514 RPM, 4000 volt, G.E., syn. 


-200 HP, 900 RPM, 440 volt, Westg., sl. rg. 
i—200 HP, 600 RPM, 2200 volt, G. E., sl. rg. 
I—200 HP, 450 RPM, 2200/4000 v., G.E., sl. rg. 


200 HP, 514 RPM, 4000 volt, G.E., syn. 
1—175 HP, 900 RPM, 440 volt, Westg. syn. 


I—150 HP, 1800 RPM, 2300 volt, Allis Chal. 


Sq. 
{—150 HP, 9090 RPM, 440 volt, Allis Chal. sl 
rs 


-—150 HP, 720 RPM, 220 v., Elec. Mach. syn. 
20 RPM, 440 volt, G.E., slip ring. 
150 HP, 600 RPM, 440 volt, G.E., slip ring. 


150 HP, 


150 HP, 400 RPM, 440 volt, G.E., sq. cg. 


2—125 HP, 720 RPM, 440 volt, G.E., slip ring. 


125 HP, 450 RPM, 440 volt, G.E., syn 


100 HP, 1800 RPM, 440 v., Allis Chal. sq. 


cg 
100 HP, 900 RPM, 220 volt, ¢ 
-100 HP, 900 RPM, 440 volt, G 
( 


BA. CR 
slip ring 
Slip ring 
» 8q. CZ. 


100 HP, 720 RPM, 440 volt, 
100 HP, 720 RPM, 440 volt, 
100 HP, 600 RPM, 440 volt, G.E 
-100 HP, 600 RPM, 440 volt, G.E., sq. eg. 


New York Phone 


E., slip ring. 


MOTORS—3 PHASE 60 CYCLE— 
(Continued) 


1—100 HP, 514 RPM, 440 volt, G.E., sq. eg. 

2—100 HP, 450 RPM, 440 volt, G. E., ri ce. 

1—75 HP, 1800 RPM, 220/440 v., G. E., sq. cg. 

1—75 HP, 900 RPM, 4000 v., E lec. M: ty syn. 

1—75 HP, 900 RPM, 440 volt, G.E., enclosed, 
fan cooled, squirrel cage, 

1—75 HP, 900 RPM, 220 volt, Fairbanks- 
Morse, slip ring. 

1—75 HP, 900 RPM, 2200 volt, G.E., slip ring 

1—75 HP, 514 RPM, 440 volt, G.E., sq. cg. 

1—60 HP, 1750 RPM, 220 volt, G.E., sq. cg. 


MOTORS—D. C. 280 VOLTS 


1—125 HP, 850 RPM, G.E., type CD. 

I—125 HP, 550 RPM, General Electric. 
1—100 HP, 1600 RPM, West., type SK. 

1—65 HP, 1000 RPM, G. E., type RC. 

1—50 HP, 1750 RPM, Westinghouse, type SK. 
1—50 HP, 1100 RPM, Crocker Wheeler, 

1—50 HP, 750 RPM, Westinghouse, type SK. 
1—50 HP, 700 RPM, Crocker Wheeler. 

1—40 HP, 1100 RPM, G.E., type RC. 

1—40 HP, 300 RPM, General Electric. 

1—30 HP, 750 RPM, G.E., type RC. 

1—30 HP, 725 RPM, Westinghouse, type SK. 


OIL CIRCUIT BREAKERS 


2—3000 amp., 15,000 v., 3 pole, G.E., type 
FK-130. 

1—3000 amp., 600 v., 4 pole, G.E., type FK-24. 

—2000 amp., 15,000 v., 3 pole, G.E., type 
FK-53b. 

1—1600 amp., 7500 v., 4 pole, Westg., B-2 

1—1500 amp., 440 v., 3 pole, Condit, D12. 

1—1200 amp., 15000 v., 4 pole, Westg., B-2. 
Also complete stock of small sizes 


ALTERNATORS 


1—625 KVA, 450 RPM, 600 volt, Westg 
1—625 KVA, 3600 RPM, 600 volt, G.E 

1—400 KVA, 400 RPM, 240 volt, Westg 
1—375 KVA, 240 RPM, 2300 volt, Westg. 
1—375 KVA, 200 RPM, 240 volt, Elec. Mach. 
1—250 KVA, 720 RPM, 230 volt;-G.E. 

1I—200 KVA, 3600 RPM, 240 volt, Allis Chal. 
1—100 KVA, 1200 RPM, 440 volt, G.E 

—37% KVA, 1200 RPM, 2400 volt, Westg. 
I1—15 KVA, 1800 RPM, 120 volts, G.E. 


Switchboard Panel built by us for Synchronous 
Motor Generator Set 


, 126 volt, 


600/ 


TRANSFORMERS 


1—15,000 KVA, Pitts., 3 ph., 26,000/4150 v 


Allis Chal., 25 cy., 13,200/440 v. 
Moloney, 13,800-220/440 volts. 


, G.E., 4156-240/480 v., Seott taps 
Pittsburgh, 7800/440 volts. 


Pittsburgh, 4600-115,/230 volts 
Pittsburgh, 7800-110/220 volts. 


, G.E., 33,000-2300/4000 Y. 
. Pittsburgh. 6600/440 volts 


G.E., 3 ph., 4150-120/208 v. 
General Electric, 23800/480 
Westinghouse, 18200 250 volts. 
G.E., 2400-240/480 volts 


—100 KVA, Wagner, 2300-240/120 volts. 


Pittsburgh, 7600-110/220 volts. 


—50 KVA, Wagner, 4150-220 volts. 
8—50 KVA, Westinghouse, 2200-220/110 volts 
Westg., air cooled, 440-220/220 


TA, Westinghouse, 220-110/220 volts 

G.E., 2200-110/220 volts. 

TA, 

, Westg., air cooled, 440/220-110 vy 
Moloney, 2200-220/110 volts 


2200-220/110 v. 


220/110-220/110 volts 


G.E., 2800-115/230 volts 


.E., 440/110-220 volts. 


Westg., air cooled, 440 /220-220 


G. E., 2300-115/230 volts 


G.E., 440-110/220 volts 


TURBO-GENERATORS 


3 ph., 60 cy., 2300/4150 v.. cond 


Westinghouse, non-condensing 
G.E., 3 ph., 60 cy., 480 volt, 


Westinghouse, non-condensing 


’, G.E., 3 ph., 60 cy., 220 v. cond. 


ph., 60 cy., 220 volt, cond 
volt, Westg., non-cond, 
Westg., non-cond. 

Ridgeway, non-cond 


MOTORS—VARIABLE SPEED 230 VOLTS 


470 940 RPM, General Electric. 


1575 RPM, Electro Dynamic 
950 RPM, Burke. 

1200 RPM, General Electric 
900 RPM, Crocker Wheeler. 


7560/1500 RPM, General Electric. 


1200 RPM, General Electric. 
1200 RPM, Westinghouse. 
900 RPM, Electro Dynamic. 


6( 00/1800 RPM, General Electric. 
500/2000 RPM, Westinghouse, 
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4—833 KVA, 
3—400 KVA, 
3—300 KVA 
3—300 KVA, 
{$—200 KVA, 
3—150 KVA 
12—150 KVA, 
| 3—125 KVA, as 
| 3—100 KVA, 
| KV 
| 3—50 K\ 
| 52—837% 
2 | 10—25 KV 
| } 3—25 KV 
2-15 KVA, 
I—15 KVA, 
| KV A, - 
| 
| 110 v. 
| | 
| | 
1 | 2—1000 DV , 
| E | 6—5 HP, 40( 
| i—5 
1—3 HP He, 
J. L. HEMPHILL & CO., INC., P Equi 3 
& CO., -, Power Equipment 
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ENGINE GENERATORS 
3 Phase 60 Cycle 
625 KVA WESTINGHOUSE- AMES 4 cylinder 


vertical Uniflow, 150-175 lbs. 0-5 lbs. back 
pressure, 2300/600/480/240 volts. 


500 KVA GENERAL ELECTRIC-AMES 4 cylin. 
der vertical Uniflow, 150-175 lbs., 0-10 ibs, 
back pressure, 2300/600/480/240 volts. 


438 KVA GENERAL ELECTRIC-SKINNER 
flow, 150-175 lbs., 0-5 lbs. back pressure, 
2300/600/480/240 volts. 


210 KVA GENERAL ELECTRIC-AMES Uniflow, 
= 125-150 Ibs., 0-5 lbs. back pressure, 2300/- 
600/ 480/240 volts. 7 
< 210 KVA (2) GENERAL ELECTRIC - SKINNER 
Uniflow, 125-150 Ibs., 0-5 lbs. back pres- 5 
ee sure, 2300/600/480/240 volts. 
ENGINE GENERATORS 
ae 125/250 Volts 3-Wire D.C. 
a 150 KW CROCKER WHEELER-AMES 3 cylinder 
. vertical uniflow, 250 Ibs. 0.8 Ibs. back 
pressure. 
a 125 KW CROCKER WHEELER-AMES 3 cylinder 20 
Actual Photoaraph vertical uniflow, 250 Ibs. 0.8 lbs. back 
625 KVA AMES VERTICAL UNIFLOW UNIT a 
625 KVA Westinghouse alternating current generator, 3 phase 60 cycle 2300/600/480/240 15 
volts 300 RPM direct connected to 14''x16'' Ames 4 cylinder vertical uniflow non-condensing 
engine, 150-175 Ibs. steam pressure 0-5 Ibs. back pressure. Complete with exciter and 
switchboard 
Can be shown in operation 15 
TURBO GENERATORS 
3 Phase 60 Cycle o~ 


5000 KVA GENERAL 
ELECTRIC condens- 
ing, 150 lbs., with 
surface condenser; 
6600 volts. 


2500 KVA WESTING- 
HOUSE condensing, 
125-150 Ibs., with 
surface condenser; 
600 volts. 


1250 KVA ALLIS CHAIL.- 
MERS condensing, 
150-200 Ibs., 500 
deg. TT, with jet 
condenser; 2300 
volts. 


Actual Photooraph 
500 KVA WESTING- 


Sho 1000 KW ALLIS CHALMERS CONDENSING TURBO UNIT HOUSE non-condens 
cee 1000 KW 80% P.F. 1250 KVA Allis Chalmers alternating current generator 3 phase 60 cycle 2300 volts ing, 175 lbs. pres 
x 3600 RPM direct connected to 1000 KW Allis Chalmers condensing turbine 150-200 Ibs. steam pressure ure, 0-5 Ibs. back 
i 100 deg. superheat. Equipped with jet condenser and auxiliaries. pressure; 2400 volts. 
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ROTARY CONVERTERS 
60 Cycle 


3500 KW (2) WESTINGHOUSE, 225-285 
volts D.C., 225 RPM with 3 phase 
60 cycle 13200 volt transformers. 


2500 KW WESTINGHOUSE, 600 volts 
D.C., 400 RPM with 3 phase 60 
cycle 11000 volt transformer. 


1500 KW WESTINGHOUSE, 225-285 
volts D.C., 450 RPM with 3 phase 
60 cycle 2300/4000-6900/12000 volt 
transformers. 


1500 KW (2) WESTINGHOUSE, 600 
volts D.C., 720 RPM with 3 phase 
60 cycle 33000 volt transformers. 


1000 KW (2) WESTINGHOUSE, 600 
volts D.C., 900 RPM with 3 phase 
60 cycle 12000 volt transformers. 


750 KW GENERAL ELECTRIC, 600 
volts D.C., 1200 RPM with 3 phase 
60 cycle 2300 volt transformers. 


500 KW (2) GENERAL ELECTRIC, 600 
volts D.C., 1200 RPM with 3 phase 
60 cycle 13200 volt transformers. 


300 KW WESTINGHOUSE, 250 volts 
D.C., 600 RPM with 3 phase 60 
cycle 2300 volt transformers. 


ROTARY CONVERTERS 
25 Cycle 


2000 KW WESTINGHOUSE, 250-300 
volts D.C., 300 RPM with 3 phase 
25 cycle transformer any voltage. 


1500 KW (2) GENERAL ELECTRIC, 600 
volts D.C., 300 RPM with 3 phase 
25 cycle 11000 volt transformers. 


1500 KW (3) WESTINGHOUSE, 600 volts 
D.C., 250 RPM with 3 phase 25 
cycle 6600 volt transformers. 


1000 KW GENERAL ELECTRIC, 250 
volis D.C., 214 RPM with 3 phase 
25 cycle 6600 volt transformer. 


SEARCHLIGHT SECTION 


Actual Photograph 


3500 KW WESTINGHOUSE ROTARY CONVERTER 


3500 KW (2) Westinghouse booster type interpole rotary converters, 225-285 volts D.C. 225 RPM; 6 
phase 60 cycle A.C. with 3 phase 60 cycle 13200 volt transformers. 


Complete with control. 


Can be shown in operation 


MOTOR GENERATOR SETS 


3 Phase 60 Cycle 


1000 KW GENERAL ELECTRIC synchro- 
nous, 125-250 volts 3-wire D.C.; 3 
phase 60 cycle 13200 volts A.C., 720 


RPM. 


1000 KW GENERAL ELECTRIC synchro- 
nous, 275 volts D.C., 3 phase 60 cycle 


6600 volts A.C., 514 RPM. 


750 KW GENERAL ELECTRIC synchro- 
nous, 600 volts D.C., 3 phase 60 
cycle 4000 volts A.C., 720 RPM. 


400 KW GENERAL ELECTRIC 


volts A.C., 600 RPM. 


induction, 
250 volts D.C., 3 phase 60 cycle 2200 


1000 KW GENERAL ELECTRIC MOTOR GENERATOR SET 


1000 KW GENERAL ELECTRIC direct current generator, 125/250 


volts, 3-wire, 720 RPM., direct connected to 1400 HP 80% P.F. 
ee Weer Seen, General Electric synchronous motor, 3 phase 60 cycle 13200/6600 
250 volts D.C., 3 phase 60 cycle 2300 volts, 720 RPM. Equipped with D.C. breakers. 


volts A.C., 900 RPM. 
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Can be shown in operation. 
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POWER PLANT MACHINERY 


Available Immediate Delivery 


TURBINE- 


GENERATOR UNITS 


2500 


1563 


937 


3 phase, 60 cycle 


KVA ALLIS condensing 200 lb. pres- 
sure, 100° S.H., 600 volts, 3600 RPM 
complete with surface condenser. 


KVA WESTGH. condensing 200 Ib. 
pressure, 100° SH, 2400 or 550 volts, 
3600 RPM complete condenser and aux- 
iliaries, switchboard and instruments. 


KVA G.E. condensing 200 lb. pressure, 
100° SH, 2300 volts, 3600 RPM com- 
plete with Ingersoll-Rand condenser, 


. exciter, switchboard and instruments. 


937 


937 


937 


937 


750 


375 


112 


KVA (2) WESTINGHOUSE automatic 
extraction condensing, 150 to 200 Ib. 
pressure, 10 Ib. gauge back pressure, 
480 volts, 3600 RPM, complete con- 
densers, exciters, switchboards and 
instruments. 


KVA ALLIS condensing 200 Ib. pres- 
sure, 100° SH, 2300-550-480 volts, 
3600 RPM complete surface condenser 
with auxiliaries, direct connected ex- 
citer—Modern and practically new. 


KVA WESTINGHOUSE non-condens- 
ing, 175-200 Ib. pressure, 10 Ib. back 
pressure, 480 volts, 3600 RPM, com- 
plete motor driven exciter set, switch- 
board and instruments. 


KVA ALLIS condensing 150 to 200 Ib. 
pressure, 475° TT, 2300 volts, 3600 
RPM, complete with direct connected 
exciter, surface condenser and auxiliar- 
ies. 


KVA G.E. condensing, 150-200 Ib. 
pressure, 2300 volts, 3600 RPM, com- 
plete surface condenser and exciter set. 


KVA G.E. condensing 225 lb. pressure, 
150° S.H., 2300 volts, 3600 RPM, com- 
plete direct connected exciter, Manistee 
jet condenser with auxiliaries. 


KVA TERRY-ALLIS CHALMERS non- 
condensing 175-200 Ib. pressure, 0.8 
lb. back pressure, 480 volts, 3600 
RPM, complete direct connected exciter, 
switchboard and instruments. 


GENERATOR UNITS 


3 phase, 60 cycle—Alternating Current 


1125 


500 


500 


KVA G.E. 480 volts, 150 RPM direct 
connected 24”x46"x33” Erie-Ball cross 
compound engine, complete exciter, and 
rheostats. 


KVA G.E., 240/480 volts, 150 RPM 
direct connected 26”x32” Skinner Uni- 
versal Unaflow non-condensing engine, 
130-160 Ib., 6 Ib. back pressure, com- 
plete exciter and rheostats. 

KVA G.E. 240 volts, 120 RPM direct 
connected 20”x42” Rice Sargent Cor- 
liss non-condensing engine, 125-150 lb., 
10 lb. back pressure. 


600 NATIONAL CITY BANK BLDG. 


CLEVELAND, OHIO 


GENERATOR UNITS 


438 


1500 


500 


300 


250 
24” 


200 


100 


65 


50 


20 


1500 


1000 


750 


20 


KVA G.E. 240/480 volts, 150 RPM 
direct connected 24”x30” Chuse N.R.C. 
non-condensing engine, 125-150 Ib. 
pressure, 5 Ib. back pressure. 


Direct Current 


KW WESTINGHOUSE 250 volts, 360 
RPM generator direct connected by re- 
duction gear to a Westinghouse con- 
densing turbo generator unit complete 
with auxiliaries. 

KW CROCKER WHEELER 250 Volts, 
300 RPM direct connected Ames verti- 
cal Unaflow non-condensing’ engine, 
150-175 lb. pressure, 6 lb. gauge back 
pressure, complete switchboard and in- 
struments. 

KW WESTINGHOUSE 250 volts, 175 
RPM direct connected 24”x26” Skinner 
Unaflow non-condensing engine, 110- 
150 lb. pressure, 5 Ib. back pressure, 
complete switchboard and instruments. 
KW CROCKER-WHEELER, 250 volt, 
180 RPM direct connected to a 20” x 
Skinner Universal Unaflow  non-con- 
densing engine, 175-200 lbs. 0 to 10 
Ibs. back pressure, complete switch- 
board panels and instruments. 

KW G.E., 125 volt, 200 RPM direct 
connected 18”x24” Erie Ball non-con- 
densing engine, 135-150 lb. pressure. 
KW GENERAL ELECTRIC, 125 volts, 
250 RPM direct connected Skinner 
Universal Unaflow non-condensing en- 
gine, complete switchboard and instru- 
ments. 

KW GENERAL ELECTRIC 125 volt, 
1100 RPM, direct connected Terry non- 
condensing turbine, 125-150 lIb., 5 Ib. 
gauge back pressure. 

KW WESTINGHOUSE 125 volt, 1750 
RPM, direct connected Westinghouse 
non-condensing turbine, 225 Ib. pres- 
sure, 150° F-SH, 3 lb. back pressure. 
KW G.E. 125 volt, 4500 RPM, 175 Ib. 
pressure non-condensing turbine-gener- 
ator unit. 


MOTOR 
GENERATOR SETS 


KW ALLIS 600 volt direct current 
generator direct connected to a 2190 
HP, 3 phase, 60 cycie, 4000 volt, 300 
RPM synchronous motor. 

KW G.E. 575 volts direct current gen- 
erator direct connected 1430 HP, 3 
phase, 60 cycle, 4000 volt, 514 RPM 
synchronous motor. 

KW G.E. 550 or 275 volt, direct cur- 
rent generator direct connected 1075 
HP 90% P.F., 3 phase, 60 cycle, 4900 
volt, 514 RPM synchronous motor. 
KW G.E. 125 volts direct current gen- 
erator direct connected 25 HP, 3 phase, 
60 cycle, 220 volts, 1200 RPM motor. 


800 
620 
409 
400 
300 
250 


125 


125 
75 
50 
50 


22 


250 


1500 


900 


500 


312 


200 


150 


1500 


1055 


MOTORS 


3 phase, 60 cycle 
HP, WESTGH. 440 V., 240 RPM syn- 


chronous. 

HP G.E. type ATI, form S, 440 voit, 
164 RPM synchronous. 

HP, G.E. type TS, Form AL, 440 V. 
300 RPM synchronous. 

HP, WESTINGHOUSE type CW, 440 
V., 500 RPM, slip ring. 

HP, 80% P.F. WESTINGHOUSE 2300 
V., 200 RPM synchronous. 

HP, ALLIS-CHALMERS 440 V., 600 
RPM synchronous. 

HP, (3) 80% P.F. Elec. Mchy. 440 V., 
400 RPM synchronous with starting 
equipment. 

HP, 80% P.F. Elec. Mchy. 440 V., 514 
RPM synchronous. 

HP, EM: CO. 2300 V., 
slip ring. 

HP, type I, form M, 3 phase, 60 cycle, 
2200 volis, 1200 RPM slip ring. 
HP, (2) G.E. form K, 220 V., 
RPM squirrel cage. 

HP, G.E. type ITC, 440 V., 1200/600 
RPM, slip ring. 


1200 RPM 


900 


MISCELLANEOUS 


WESTINGHOUSE frequency changer 
set consisting of a 655 HP, 3 phase, 
25 cycle, 2200 volt, 300 RPM syn- 
chronous motor direct connected to 
565 KVA 80% P.F., 3 phase, 60 cycle, 
240 volt alternating current generator 
complete and equipped with direct con- 
nected exciters, all panels with instru- 
ments—practically new. 

KW CROCKER-WHEELER 250 volt, 
600 RPM compound wound interpole 
direct current generator. 

KVA, 3 phase, 60 cycle, 22,000 volt 
primary, 2300 volt secondary WEST- 
INGHOUSE transformer. 

KW G.E. 3 phase, 60 cycle, 480 volt, 
150 RPM alternating current generator 
with exciter. 

KVA IDEAL, 3 phase, 60 cycle, 240 
volts, 400 RPM, three-bearing belted 
type generator with direct connected 
exciter and rheostats. 

KVA WESTINGHOUSE, 3 phase, 60 
cycle, 2300 or 220 volts, 200 RPM, 
engine type generator with belt driven 
exciter and rheostats. 

KVA WESTINGHOUSE, 3 phase, 60 
cycle, 240 voits, 200 RPM engine type 
generator with rheostat. 

KVA G.E. 3 phase, 60 cycle, 440 volt, 
900 RPM belted alternator. 

ELLIOTT EHRHART jet condenser 
with all auxiliaries suitable for opera- 
tion with a 5000 KW turbine-generator 
unit. 

sq. ft. WESTINGHOUSE surface con- 
denser. 

cubic feet, 100 lb. air pressure CHI- 
CAGO PNEUMATIC horizontal com- 
pressor direct connected to 170 HP, 
240 V., 150 RPM General Electric di- 
rect current motor. 


WIRE OR PHONE 
ONG DISTANCE 422 
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DEPENDABLE 


Turbo-Generators 


It is the Practice of this Company to Confine its 


Inventory Strictly to 
Comparatively Modern, Little Used Turbines 
Some Are Practically New 


2—Allis-Chalmers, 2500-KVA, 3/60/600-volt, 200#-P, 500°F-TT, Surface Condensers 


PART OF OUR INVENTORY—BELOW 


1—G.E., 7500-KVA, 3/60/600-2300-v, 250+ 
575° Maximum. Surface Condenser. 


1—G.E., 5000-KVA, 3/60/2300-v, 250+ 550° 
F. Surface Condenser. 


1—Allis-Chalmers 4000-KVA, 3/60/2300-v, 
200+, 500°-F, TT, Condensing. 


1—G.E., 1875-KVA, 3/60/480-v, 200+, 500°. 
Condensing. 


1—G.E., 1563-KVA, 3/60 /2300-v, 175+, 100° 
SH, 28”. Surface Condenser. 


1—Westinghouse, 1563 KVA, 3/60/2400 
volts, 200+, 100° SH. Condensing, 
Modern. 


1—Allis-Chalmers 1250-KVA, 3/60/2300-v, 
200+, 500° TT. Surface Condenser. 


1—G.E., 1250-KVA, 3/60/480-v, 175+-P and 
16+ Abso. Mixed Pressure. 


1—G.E., 937-KVA, 3/60/2300-v, 200+, 
500°-TT, 3-Stage Condensing. 


1—Allis-Chalmers, 937-KVA, 3/60/2300-v, 
200+, 500°-TT, Condensing Surface Con- 
denser. 


1—G.E., 625-KVA, 3/60/2300-v, 200+, 
500°TT. Condensing. 


1—G.E., 625-KVA, 3/60/600-v, 250+, 550° F- 
TT, Condensing Modern. 


CO. Union Guardian Bldg. 


We Deal in Turbo-Generators Exclusively 


_WILMS, WEAVER & DETROIT, MICH. 
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MOTOR-GENERATOR SETS 


1—800 KW Elliott, type 401628, 250 v. comp. intpl. 
DC gen. (equipped with compensating winding) with 
1000 HP .S p.f. 3/60/2300/440/220 v. syn. motor, 
720 RPM, 3-brg. 

1—500 KW G.E. oe. MPC, 600 v. 


comp. intpl. d.c. 


= 3-brg. with 720 HP type ATI syn. motor .8 
3/60/4400/ 2200 v. 720 RPM. 
1500 KW National, 250/375 v. type MD, comp. intp. 


DC gen. 3-nrb. 750 HP National MD 3/60/4400/ 
2300 v. syn. motor, 600 RPM. 

1—300 KW G.E. 250/275 v. comp. intpl. d.c. gen. 
3-brg. with 450 HP G.E. type I form K 3/60/2300/ 
440/220 v. ind. 720 RPM. 

1—300 KW 250 v. 3-wire, 2—150 KW G.E. type MP, 
125 v. d.c. gens. with 500 KVA G.E. ATI 3/60/ 
4400/2200 7. unity pf. syn. motor, 720 RPM. 

2—300 KW 600/650 v. type MPC, comp. intpl. d.c. 
gens. 3-brg. with 435 HP ATI syn. motors, .7 p.t. 
3/60/11000/2300 vy. 720 RPM. 

1— 235 KW Westinghouse, 115 v. type SK, comp. intpl. 
d.c. gen. 3-brg. with 360 HP Wtg. 3/60/2300 v. 
900 RPM 1. p.f. syn. motor. 

1—225 KW Ideal, type D, 115 vy. comp. intp. d.c. gen 
3-brg. with 322 HI Ideal, type SMS, 3/60/2300 y. 


900 RPM, 1. p.f. syn. 
1—200 KW, consisting of 2—100 KW G.E. type MP, 


shunt, 70 v. DC gens. 4-brg. with 300 HP 3/60/2200 
/440/220 y. ind. or syn. motor 720 RPM. 

1—200 KW, consisting of 2—100 KW G.E. MP, shunt, 
70 v. dic. gens. 4-brg. with 300 HP G.E. 250 v. 
shunt d.c. motor, 425 RPM. 

1—200 KW Elliott, 125 v. comp. intp. d.c. gen. 3-br¢. 
with 300 KVA G.E. type ATI .8 p.f. syn. 3/60/440 
v. 900 RPM. 

1—150 KW G.E. (Sprague) 250 v. type C75, shunt, 
intp. DC gen. with 200 HP Elec. Machy. syn. motor 
3/60/2300/440/220 vy. unity, 1200 RPM. 

1—150 KW Westinghouse, 275 y. type SK1LO (150% 
2-hrs. 55-deg. 100% 24 hrs. 35-deg.) comp. intpl. 
d.c. gens. with 217 KVA syn. .8 p.f. 3/60/2200/440 
220 v. 1200 RPM. 


1—150 KW Westinghouse, type SK, 275 v. comp. intpl. 


d.c. gen. with 225 HP syn. unity pf. 3/60/2300 v. 
3-bre. 900 RPM. 

1—150 KW General Electric, type MPC, 600 v. DC. 
gen. 3-brg. with 225 HP G.E. ATI 3/60/2300/440 
Vv. syn. motor, p.f. 1200 RPM. 

1—100 KW Ideal, 115 v. comp. intpl. type D DC. 
gen. 3-brg, with 150 HP Ideal type SMS 3/60/2300 
440 syn. p.f. 1200 RPM. 

1—100 KW G.E. 250 v. comp. intpl. type MPL, de. 
gen. Link-belt driven to 150 HP Ideal SMS syn, 
motor 3/60/220 400 RPM. 

1—100 KW Burke, type 36C, 115 v. comp. die. gen. 
4-bre. with 150 HP Allis Chal, 8/60/220 ind. 


700 RPM. 


1—100 KW Westinghouse, 275 v. type SK, 40-deg. C. 


(125% ol 2 hrs. 55 deg. ¥ comp. intpl. d.c. gen. 
with 150 HP syn. motor unity pf. 3/60/2300. y. 
3-bre. 900 RPM 
1—100 KW G.E. type DLC-206, 250 v. comp. intpl. 
d.c. gen. 3-bre. with 150 HP type I, form K, 
3/60/2300 v. ind. 870 RPM. 
Qn. HP. Make Type Speed 
1 800 Westghse. CS1023 1750 
1 200 Gen. Elec. IK 580 
1 200 Westghse. Cs 580 
1 150 Westghse. cs 1175 
1 150 Altis Chal. 1170 
1 125 Gen. Elec. KT-547 1800 
1 125 Cr. Wheeler SC-24A 80 
1 125 Gen. Elec. K 580 
1 100 Gen. Elec. IK 1200 
1 100 Westghse. Cs 1160 
1 100 Gen. Elec. IK 900 
1 75 Allis Chal. 865 


WRITE FOR FREE COPY OF 
COMPLETE STOCK CATALOG 


JUST OFF THE PRESS 
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SQUIRREL CAGE—Continued 


Qn. HP. Make Type Speed 
1 75 Gen. Elec KT-356 690 
1 60 Westghse. bb. CS-5048 1800 
1 60 Fynn-Weisch’! 26VRN 1200 
1 60 American bb. ge a 870 
1 50 Howell bb. *BB-44-5 1725 
1 50 Watson KHeL4 1720 
1 50 Westghse. CCL 900 
1 50 Gen. Flec. KT-342 870 
1 50 Gen. Elec. KT-346 870 
1 50 Westghse. CCL 850 
1 -50 Gen. Elec. I-K 490 
1 40 Wagner 22TBP 1800 
1 40 yen. Elec. KF-444Y 1745 
1 40 Gen. Elec. c 1200 

3 Phase, 60 Cycle 

HP. Make y Speed 
2850 Westghse. CW 1-brg. 450 
2000 bb estghse. CW 505 
1500 Gen. Elec. MT-24 300 
1500 Allis Chal. ANY 485 

800 Westghse. CW 443 
800 Westghse. CWB4 360 
600 F.-Morse (2) 1800 
600 Crocker-Wheeler 505 
550 Crocker-W heeler 1170 
500 Gen. Elec. IM (3) 600 
450 Westghse. CW 500 
400 Gen. Elec. IM 360 
400 Gen. Elec. MT412 514 
400 Gen. Elec. IP 1200 
350 G. E. dustproof MT423Y 300 
350 Allis Chal. double sht. 300 
350 Allis Chal. 505 
350 Westghse. (2) CWl214A 350 
350 re Chal. (2) 500 
300 Gen. Elec. IM 514 
300 Gen. Elec. MT561 1800 
250 Allis Chal, 294 
250 Gen. Elec. IP 450 
250 nag Elec. IM 1175 
225 Gen. Elec. IM 600 
200 Gen. Elec. IL (2) 600 
200 Westghse. CW 580 
200 Westghse. CS1106 345 
150 Wagner SIX5BR 1140 
150 Allis Chal. ANY 870 
150 Gen. Elec. IM 600 
150 Westghse. 700 
150 Gen. Elec. 585 
125 Gen. Elec. MT-558 900 
104 zen. Elec. 1 S60 
75 Gen. Elec. 1Q 2 ph 1800 
75 Westghse. KF 690 
75 Gen. Elec. M 600 
60 Gen. Elec. MT-343 1155 
60 Allis Chal. (2) ARY-223D 865 
60 Westghse. (4) CW-774C 575 
50 Westghse. (4) HF-11AH 1180 
50 Westghse. CW 1160 
50 Allis Chal. 1160 
50 Cr.-Wheeler 121Q 1160 
50 F.-Morse HBC12D 900 
50 Westghse CW S70 
50 Westghse. HF12AH 865 
50 Gen. Elec. MT-346 865 
50 Cr.-Wheeler SR-21Q 860 


FEED WATER HEATER 


Hoppes exhaust steam feed water heater, 
E, cast iron construction, 5000 HP, 
sure 10 Ibs. per sq. inch gauge. 


class R, size 
‘working pres- 


ITEMS LISTED ARE BUT A FEW 
FROM OUR COMPLETE STOCK SPE- 
CIALLY PRICED FOR QUICK SALE 


BOILER FEED PUMP 


1—Worthington, ”, 3004 water pressure, 
175 lb. steam pressure, brass bushed stuffing boxes 
and glands, duplex plunger type. 


size 12”x744"x15 


A.C. GENERATORS 


KVA Make Type Volts PF Spd 
2.4 G.E. T24DI 110 860 
7.E, TLA-FL 10 860 
10 Cr. Wh loJ 220/440 1. 1800 
12% 3.E. 220 1800 
37% 7B. 2-brg. 220/440 1200 
125 Westg. 2300/550 -8 900 
125 Westg. 2400 327 
eng. type 
125 Jestg. 220/440 .8 900 
175 Westg 2-brg. 2200 Le 900 
200 Westg 2-brg. 220/440 -8 600 
200 Westg 2300/550 -8 600 
200 W.-Elee 2-brg. 220/440 450 
200 G.E, 2-brg. 220/440 1. 720 
240 G.E 3-breg. 220/440 .8 720 


ENGINE GENERATOR SETS 


1—3 KW Universal, compound, 145 v. gas engine, with 
gas motor, 1160 RPM. 

1--10 KVA Northwestern HC 3 phase, 60 cycle, 480 ¥. 
1800 RPM, a.c. gen. driven by 4-cylinder Chevrolet 
gasoline engine, V-belt-driven all mounted on fabri- 

| cated base, with exciter. 

| 1—50 KW Westinghouse, .8 p.f. 3/60/440 v. a.c. gen- 
erator, with 11x12 Skinner unaflow engine, 1402 

| pressure. 

| 1—X0 HI International Diesel engine only, type PDS0O 
1400 RPM. 

1—100 HP VanBlerck 6-cylinder gasoline engine, 1200 
RPM, can furnish with AC or DC generator, direct- 
connected, if desired. 

1—500 HP Winton, 8 cylinder gas engine, 1100 RPM, 
overhead valve type. 

| 1—500 HP Winton 8 cylinder gas engine, 1100 RPM 
overhead valve ts ean furnish with 400 “VA 
Westinghouse. .9 p.f. 3/60/2300 v. a.c. generator. 

| 1—250 KW. Corliss-Clark steam engine, 20x20, con- 
nected to Woods generator, 3/60/440 volts, with 
belted exciter. 

1—500 KW General Electric, type MPC, 250 volts, d.e. 
generator, with Skinner engine, 150 RP M. 

1—s00 KW General Electric, type ATB, 3/60/480 
a.c. gen. no back press. 150 RPM, with chain- 
driven exciter, direct-connected to Skinner Universal 

| unaflow engine, heavy duty, side crank, horiz. bored 

guide, automatic. 

| 

| 

| 

| 1-90 KW General Electric adjustable frequency set, 
consisting of a 60 HP 3/60/220 y. 4-speed motor, 
w.th motor starting compensator and pole changing 
switch, motor direct-coupled to a 3 phase frequency 
changer, rated as follows: 90 KW 60/120 cycles, 
70 KW 60/100 eveles, 68 KW 60/90 cycles, 60 KW 
60/80 eveles. 

1-500 KVA Westinghouse, with 583 HP 3/25/2300/ 


575/440/220 volts, 750 RPM 
driving 500 KVA 3/62% cycle, 
synchronous generator, 
amortisseur windings, and can be operated 
60 eycle current to furnish 24 cycles. 


synchronous motor, 
2300/460/220 volts 


both machines equipped with 
from 
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avoid COSTLY EQUIPMENT DELAYS 

CHICAGO ELECTRIC 

| GUARANTEED 

| 


* KILOWATTS WILL WIN THE WAR « 


Here's Power for |lmmediate Delivery 


This 


Recently 


complete 
Power 


Plant 


installed, 
designed 
for high 


is now fuel 
ready economy, 
for flexibility 
immediate of operation, 
delivery. high 
No electrical 
priorities. efficiency. 


One Corner of Generator Room 


Modern — Set up as operated — Excellent condition 


BOILERS TURBO GENERATORS 


3—1046 B.H.P. Wickes Cross Drum Water Tute Boilers, ASME, 1—3500 K.W. General Electric Co. Bleeder Type, Turbo Gen- 
Mass. Standard, Boiler pressure 250# — good for 200% erator, 3 phase, 60 cycles, 6600 volts, 3600 R.P.M., 4— 
rating. Equipped with Combustion Eng. Co. slag screens, stage, OH — I5# ga. extraction type, 225#, 100° F. 
air cooled walls, Lopulco arches, coal feecers, fish tail burn- superheat, 28” maximum vacuum, 128,000# per hour extrac- 

ers; and 55 ton steel plate air jacketed and warmed bunkers tion maximum at full load. Can be operated either condensing 
with circulating fans. Equipped with Superheater Co. super- or non-condensing. 
heaters for 100° F. 1—1600 K.W. Genera! Electric Co. Turbo Generator, 3 phase, 

Pulverized Coal Bin System for Wickes Boilers consisting of: 60 cycles, 6600 volts, 3600 R.P.M., Form E, Curtis Condens- 

Caan, ing terbine, 230%. Can be operated either condensing or 

non-condensing. 


1 1—50 ton per hour elevating and scraper Conveyor, M.D. ° . 
‘ ; : Power House Equipment consisting of: 
1—Richardson automatic scales and magnetic separator. 1—-20-panel Switchboard. 
1—350 ton coal Bin. 1—50 KW Turbine driven Exciter. 


1—--100 KW G.E Motor driven Exciter. 


3—Sets, 5 tons per hour Raymond Roller Mill, Exhausters, Miscellaneous——Overhead Crane, Electric yard Crane, Steam 


Driers, Cyclone Collectors and Screw Conveyors, all motor 


vard Crane, Gas Tractor. 


driven. 1—Condensing Equipment for 3500 KW Turbo Generator 
1—Cochrane 360,000 per hour Deaerating Heater and Vent consisting of-——| Allberger Spiroflow Surface Condenser, 
Condenser. condensate pumps, circulating pump, 2 Allberger Occluders 
i Boil H Equi sisti ts and 2-stage After Condenser. 
1—Condensing Equipment for 1600 KW Turbo Generator 
Ash handling and Conveying equipment, Testing tanks, Weigh- consisting of 3 pass Allberger Surface Condenser, conden- 
ers, Soot blowers. Complete metering equipment, Recorders, sate pump, turbine and motor driven circulating pumps, 
Gauges, Regulators, boiler feed Pumps, etc. steam driven Knowles air pump. 
HOLYOKE Industrial P ti 
: roperties, inc. 
HOLYOKE, MASS. 
Phone BArclay 7-0600 
12 
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A.C. EQUIPMENT 


SYNCH. MOTORS 
200 IL. P. G.E. TS 514 RPM 
90 H.P. Westinghouse 900 RPM 
50 H.P. Elec. Mchy. 1200 RPM 


SLIPRING MOTORS 
General Electric 720 RPM 
H.1. General Electric 514 RPM 
H.?. Allis Chalmers 720 RPM 
-125 H.P. G.E. 720 RPM 
hoist 720 RPM 
Fairbanks Morse 720 RPM 
Allis Chalmers 720 RPM 
Westinghouse 720 RPM 


100 
100 HP. 
100 ILP. 
. Westinghouse 1200 RPM 
. Allis Chalmers 600 RPM 


. Westinghouse 1200 RPM 

. General Electric 1200 RPM 
. General Electric 900 RPM 
Westinghouse 300 RPM 
1ILP.G E. MT 900 RPM 


SQUIRREL CAGE 
200 
200 
200 LP. 
150 HP. 
100 
100 
75 


MOTORS 
Allis Chalmers 1800 RPM 
Allis Chalmers 1200 RPM 
General Electric 600 RPM 
Westinghouse 1800 RPM 
G.E. 1200 RPM 

General Electric 900 RPM 
Westinghouse 900 RPM 
A.C. GENERATORS 
200 K.W. General Electric 600 RPM 
125 KVA G.E. 900 RPM 

100 KVA Crocker Wheeler 900 RPM 
100 KVA Elee. Machy. 1200 RPM 
KVA G.E, 1200 RPM 

15, 20, & 25 KVA 1200 RPM (8) 


LOW & HIGH VOLT. GEN. 
200 K.W. Wehse. 600 V. Mtr. Gen Set 
800 amp. 10-50 Volts G.E 
2 to 40 K.W. 600 to M.G. 

Sets (11) 

24 K.W. 60 V. 
lL to 75 K.W. 


2000. V. 


General Electric 
10 to 80 V. (15) 


you want HURRY 


from L. J. LAND & COMPANY, New York's Largest Stock of Electrical Equipment — 
100 KW Westinghouse Syn. 


MOTOR GENERATOR SET 


Motor: 150 H.P. 3 ph. 60 c. 440 V 1200 RPM 
Gen. 100 KW 250 Volt 1200 RPM—-Complete 
AC & DC Control Equipment 


D.C. EQUIPMENT 


100 K.W. West. 1200 RPM 
75 K.W. Elect. Machy. 1200 
50 K.W. Burke 1200 RPM 
45 K.W. Westinghouse 700 RPM 


RP. 


125 V. M.G. SETS 


2-100 K.W. Westingh. Syn. Moto 


ANODIC TREATING GENERATORS 
3—1600 Amp. General Electric, Syn. 3 unit Motor 
Generatecr Sets, 10 to 50 Volts—complete. 


60 K.W. Westinghouse Syn. 
50 K.W. Crocker Wheeler 

40 K.W. Westinghouse 
35 K.W. Machy. 


mtr. 


Syn. 


25 K.W. Gen. Elec, 


New 


4—48 CFM. Ingersoll Rand 125-lb. V Belt driven. 


immediate delivery. 


MOTORS 


General Electrie 850 RP 


230 V. D.C. 
75 


12% 


In Stock for Immediate delivery 
Motor Driven Electric ARC Welders—Portable and 


Stationary—150 Amp. to 600 Amp. 


x 12, 


1 Ton Shepard 


15 to 
90, 


L. J. LAND AND CO. 


e Grand Street—Canal 6-3923—New York, N. 
Reading, Penna. Office: 12th and Spring St. 


50 
100, 


K.W. 


New York City’s Largest Stock Electrical Equipment 


Over Quarter Century Serving Industry 


390’ Amer. 
14 x 10 Ingersoll Rand Air Comp. 


Frequency Changers 
120 evele (7) 


MISCELLANEOUS 
Air Comp. 5 H.P. B & D D.C. 
Fans & Blowers (19) 


Tirrell Voltage Regulators 
6—200 KVA G.E. Transformers 13200,' 


2300/4000 
ONLY PARTIAL LISTING 


ONE YEAR GUARANTEE ‘ 


Buffer 


165 KVA Are Furnace Transformers 


60 H.P. 
60 ILP. 
60 H.P. 
50 H.P. 

40 ILP. 


Sprague 900 KkPM 
G.E. 1000 RPM 
Roth 600 RPM 
G.E. 850 RPM 
Reliance $25 RPM 


100 


H.P. 
H.P. 
BLP: 
LP. 
H.P. G.E. 


Crock. Wh. 
Electro Dyn. 
G.E. 
Gen. 
G.F. 
G.E. 


550/900 Ri 


1000/1500 RPM 
Elec. 


825 / 


2000 RPM 
CD 600/1200 RPM 
RF 400/1200 RPM 
H.P. West. .825/1650 RPM 
H.P. G.E. 600/1800 RPM 
H.P. Electro Dyn. 450/1350 R 


115 VOLT D.C. MOTORS 
90 H.P. General Electric 900 RI 
30 HP. Star 1800 RPM 
15 H.P. Eck 1500/1800 RPM 


ou ot ct or 


230 V. D.C. MOTOR GEN. SETS 


330 V. VAR. SPEED MTR. 
M 
70071050 RPM 


500/1500 RPM 


M 


r 


M 


PM 


SUCCESSFUL OPERATION GUARANTEED 


Every Machine in This Ad is Owned Outright By Us 


D C MOTORS MOTOR GENERATOR SETS 
230 Volt—Constant gg | 3 phase—60 cycles 
HP Make Speed | 2—1500 KW G.F. 600 v. Gen dic. to 2100 HP 6600 vy. 
1 300 H Cc 550 syn. motor 
l 250 525 1—500 KW G.E. 600 vy. Gen. d.c. to 700 HP 13200 vy. 
2 200 Sk 400 svn. motor 
1 200 DMC 475 1-500 KW G.E. 600 vy. Gen d.c. to 700 HP 2300 vy. syn. 
1 150 MPC 275 motor 
1 140 MDS-108 410 1—300 KW G.E. 600 v. Gen die. to 485 HP 10000 vy, 
1 125 7 DP-123 1756 syn. motor 
I 100 *D-123 1150 1—250 KW G.E. 275 v. Gen d.c. to 350 HP 4600 v. 
1 — 75 MC-65H 600 syn. motor 
1 15 &: = 400 1-20) KW Ridg. 275 v. Gen d.c. to 300 HP 2300 v. 
1 30 850 syn. motor 
230 Volt—Adjustable Speed 1-200 KW AL. Ch. 8 units; 2—100 KW 250 v., Gen. 
1— 600 wi hse. d.e. to 220 KV 200 v. syn. motor. 
1 500 e. MPC 1-150 KW Ridg. 275 v. Gen dic. to 230 HP 2500 vy. 
1 300 MPC syn. motor 
1 300 MPC } 1-125 KW G.E, 250 v. Gen dic. to 190 HP 2200 v. 
2 275 DMC syn. motor. 
1 200 1—100 KW Whse. 125 v. Gen dic. to 150 HP 440 vy, 
1 150 MPC sq. C8. 
9: 
MOTOR GENERATOR SETS 
l 75 3 phase—25 cycle 
I 75 1—2000 KW Al. Ch. 250 v. Gen dic. to 2800 HP 6600 
2 60 syn. motor 
4 50 ‘MC-SLH 1300 KW G.E. 600 vy. Gen dic. to 485 HP 2800: v. 
1 50 SK syn. motor 
1 50 46" r 1—250 KW G.E. 275 v. Gen d.c. to 390 HP 6600 v. 
1 30 syn. motor 
l 25 301 335/1000 TURBO GENERATOR SET 
TRANSFORMERS 1—500 KW, Whse., 625 KVA, 480 v., 3 ph., 60. ey. 
KVA Ph. Type Voltages | generator with Curtis single stage 160/125 pound 
1 1250 3 Auto 4000x2300 | non-condensing turbine good for 5 to 10 pounds back 
4 1000 1 HKDD 13800x2300 | pressure 
3 33: 1 OISC 13800x440 220 | 1—500 KW, G.E., 625 KVA, 2300 v., 3 ph., 60 cy. 
3— 300 1 H 132200x2300/575 | generator with Curtis 4 stage, 150 pound condensing 
2 200) 30/460 | turbine complete with condenser, etc. 
3 HKDD 3800x575 
1-500 KW, Westinghouse, BEM. 125/250. volt, 
ENGINE GENERATOR SET DC, with 3- single phase, 4 cycle, 13200/0600/ 2300 
1—100 KW, Whse. D.C. Gen. 125/250 v. 3 wire 250 | volt transformers and panel 
R.P.M. dir. Conn. 150 H.P., 14x15 Skinner steam | 1—500 KW, G.E., type HCC, 1200 RPM., D.C., 600, 
engine 1502 press V. AC. 6 ph; 60 Cy., 1200 RPM. 
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What are your requirements ? 
units up to 5000 kw 
available in stock. 


c MOTORS 
3 phase—60 cycle 
Synchronous 
| HP Make Type Volts Speed 
I— 215 G.E. Ags 2200 360 
1 2000 ATI 2300 450 
1 350 301 2200 600 
i—_«s- 300 ATI 440 600 
8 300 ATI 2 300 600 
| 1— 200 440 514 
| 3— 150 TRB 220x440 450 
|} 1— 150 2200/550 1800 
| I— 100 2200 /550 1800 
| 100 Whse. HP 220 300 
1— 100 Whse. G 2300 900 
Slip Ring 
I— 1000 G.E. IM 2200 720 
i— 800  Whse. Mill 2200 250 
1— 600 Whse. CW 2200 870 
1 450 Whee. Ww 2200 875 
I— 450 2200 1200 
i— 400 300 
1 400 505 
1 300 585 
| 1— 200 1170 
| 2- 300 585 
| 1— 250 257 
l 250 1200 
2 200 514 
2— 150 695 
} 1— 100 720 
1 460 585 
| 1— 300 580 
} 2— 300) 600 
300 600 
| 250 ALCh 220/440 1150 
| 1— 200 Whse CS 550 720 
I— 150 G.E. IK 2200/440 900 
3— 150 ALCh AN 20/440 750 
3— 100 Whse Cs 530 1800 


COMPANY . 


Main Office & Shop: 


INC. 


43 HOWELL ST., JERSEY CITY, N. J. 
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SEARCHLIGHT SECTION 


+PAUL STEWAR ‘COMPANY 


OWER PLANT / 
TURBOS 60 Cycle BOILERS 

5,000 KW GE Curtis 60/3/2300/1800 RPM—175+ Condenser 2—1,000 Hp. Edgemoor ASME identified 2007 Box steel header straight 
1—4000 KW GE 60/3/6600/1800 RPM—150=—Surface Condensers Tube Water Tube Boilers, oil fired, practically brand new, = 
2—3000 KW Wemco Parsons Single Flow Reac 60/3/4400/1200—Surface ome one operated few months only on experimenta 

Conds. : 
2—3125 KVA Lynn Type GE Rigid Frame 60/3/2300/3600 RPM. Surface 9-600 HP B&W Vertical Steel Header Long. 3-drum 2004 Superheater 

Condenser. and Taylor Stokers. 
2500 KVA Wemco Imp & Reac 60/3/2300/3600 RPM. Surface Con- 3—500 HP Edgemoor Steel Header Boilers—200#+—Foster Superheaters 

denser. Rare short log service. 1—389 HP B&W Stirling Water Tube ASME and Hartford—200#— 
937 KVA GE Bleeder 60/3/2300/3600 RPM 200+. Condenser. Stokers and all auxiliaries 
2—625 KVA Wemco 10-C Parsons or NC 60/3/440 2200 /3600—Jet 

Condenser—Surface avail. ROTARY CONVERTERS 60 Cycle 


300 KW Wemco Single Wheel Re-entry 60/3/240—120/250=. 
2—1000 KW Wemco 60/6/650 DC—300 RPM 


TURBOS 25 Cycle ROTARY CONVERTERS 25 Cycle 
6000 KW GE Curtis 25/3/6600/1500 RPM—Jet Condenser—Surtace avail Be 
2—6000 Wemco Impulse & Reaction Semi-Double Flow—25/3/2300 & 3500 KW GE Syn Booster 3/6 ph—250 DC—167 RPM—Transformers ~ 
13200—Surface Condenser 11000: 196 volts. ae 
2—3500 KW Imp & Reac 25/3/13200—Surface Condenser. 1—2000 Wemco Shunt Wound Booster Type Syn 25/3/191: 270 DC— 
2—1500 KW Wemco 25/3/2400/1500—Condensers. 300 RPM Transformers 4000:191 volts 


FREQUENCY CHANGERS: 2000 KVA, 621 cy.; 1000, 3000 KW, 60 cy. 
CONDENSERS-SURFACE:—25000 to 1000 sq. ft 


MOTOR GENERATORS MOTOR GENERATORS: 60/25 cycles 1500 to 300 KW 
MOTORS: 60 cycles 4000-1000 HP. 
1500 KW Type MPC 60/3/4000: 600 volts—360 RPM TRANSFORMERS: 60/25 cycles—15000 to 500 KW 
Several 500’s also available 250—600 volts TURBOS: 4000-300 KW 60 cycles—many choice units not listed. 


Pressure activity and commitments of World War #2 have snapped up 80% stock on 
hand. Recommend phone command fo bind above available units. 


THE PICK POWER EQUIPMENT 


TURBO UNITS—60 Cy. OIL & GAS ENGINE UNITS—60 Cy. FREQUENCY CHANGERS 

1—9375 KVA General Electric Cond. !—1750 KVA Mesta (gas) 2300 V. 2—3125 KVA West. 25/62'2 cy. 750 RPM 

i—7500 KVA General Electric Cond. 2—1000 KVA Mesta (gas) 2300 V. 1—3000 KVA West. 60/25 cy. 300 RPM 

1—6250 KVA General Electric Cond. 1—1000 KVA Nelseco Diesel 230) V. 1—2500 KVA West. 25/60 cy. 300 RPM 

1—3750 KVA Westinghouse Cond. !— 603 KVA Fair.-Morse = Vv. 1—1250 KVA G. E. 25/62! cy. 375 RPM 

i—3125 KVA Allis Chalmers Cond. i— 375 KVA Cooper-Bess. 2300 V. i—1009 KVA G. E. 60/25 cy. 514 RPM 

i—3125 KVA General Electric 375+ Cond. !— 375 KVA Ing.-Rand 2300/440/220 V. 2— 750 KVA G. E. 25/60 cy. 300 RPM 

i—2500 KVA General Electric Cond. I— 237 KVA Fair.-Morse 480 V. i— 500 KVA G. E. 25/60 cy. 300 RPM 

1—1563 KVA General Electric Cond. i— 210 KVA Natl. Superior 440/220 V. 

i—1250 KVA General Electric Cond. i— 20) KVA Fair.-Morse 2400/440/220 V. ROTARY CONVERTERS—60 Cy. 

i— 937 KVA General Electric Cond. !— 100 KVA Buckeye 240/480 V. 

eneral Electric Cond. 5—525 HP Springfield 200-Ib. k 

i— 625 KVA General Electric Extr. Cond. 2—520 HP Heine 200-Ib. Hand ‘Fired 

375 KVA General Electric Cond. I—512 HP Erie City 175-Ib. Oil Burner 

i= 250 KVA General Electric Cond. m 2—511 HP Union 200-Ib. Stokers 2— 300 KW General Electric, 600 V. 

_ est. # 1.P. 1002 B.P. N.C. 1—500 HP B. & W. 200-Ib. Stok 

i— 375 KVA General Electric Non-C. 1—168 HP Keeler type C-P 350-1b. TRANSFORMERS—1 Ph. 60 Cy. 

i— 312 KVA Moore Non-Condensing 2—4°7 HP Erie City 250-Ib. Stokers 3— 600 KVA West. 120.000/2300 V. 

2— 156 KVA Allis Chalmers Non-C. 2—389 HP gre 200-Ib. Stokers 3— 1667 KVA G. E. 66009/22000 V. 

I— 125 KVA Westinghouse Non-C. bee oe & W. 200-Ib. Stoker I— 1500 KVA Pitts. 66000/33000 V. 3 ph. 

6 —357 asey-Hedges 175-Ib. Stokers 2— 1000 KVA West. 66000/2300 V. 

0 Cy. 1—353 HP Edge Moor 200-Ib. 750 KVA Pitts. 660° ‘0-22000/33000 V. 

_ ordberg Uniflow 1—325 HP Stirling 160-Ib. Stoker 3— 333 KVA Pitts. 44000/2300 V. 

{—1000 KVA Skinner Uniflow 2—282 HP Edge Moor 200-Ib. Stokers 3— 500 KVA Allis 33000/480 V. 

2— 937 KVA Nordberg Uniflow 2—254 HP Stirling 180-Ib. Stokers 2— 1000 KVA G 3 23000-11500/575 V 

500 KVA 2—160 HP Stirling 155-Ib. Hand Fired. 3— 100 KVA G. E. 22000/6900 V. 

i— 325 KVA Skinner Uniflow SYNCHRONOUS CONDENSERS 2—10000 KVA Pitts. 13200/4690 V. 3 ph. 

i— 250 KVA Skinner Uniflow i—1000 KVA G. E. 13200 V. 514 RPM f— 1000 KVA G. E. 13800 2300 V. 

i— 250 KVA Harrisburg Uniflow i—2090 KVA G. E. 11000/2200 V. 720 RPM I— 450 KVA G. E. 13200/240-480 V. 3 ph. 

i— 240 KVA Hamilton Corliss 1—2000 KVA C. W. 11000 V. 600 RPM 4— 200 KVA West. 13200/230-4000 V. 
1—1000 KVA G. E. 2300 V. 900 RPM 3— 150 KVA Pitts. 13800/230-460 V. 

DC STEAM ENGINE UNITS 509 KVA West. 2200 V. 900 RPM 

i—500 KW Ski Uniflow 250 V. itts. 11000/2400 V. 

1400 KW Mosta Uniflow 250 V. SYNCHRONOUS MOTORS—60 Cy. 3— 100 KVA West. 11000/250-125 V. 


i—300 KW Skinner Uniflow 259 V. i—590 HP General Electric 440 V. 360 RPM 


3— 75 KVAG. E. 11000/9900/244-488 V. 
{—225 HP General Electric 2200 V. 225 RPM 2— 3300 KVA G. E. 6600/110 V. 3 ph. F 

1—300 KW Ch 4-valve a. E. 6 bh. Furnace 
2—200 HP General Electric 440 V. 277 RPM 100 KVA G. E. 6990/440-220 

1—200 KW Chuse 4-valve 250 V i—175 HP General Electric 440 V. 277 RPM 3— 833 KVA Penn. 4800/120-240 V. 

2—150 KW Erie Ball 4-valve 250 Vv. 1—100 HP General Electric 440 V. 277 RPM 3— 1500 KVA West. 2300/106 V. 3 ph. Furnace 
1—150 KW Ames Uniflow 125/250 V. vertical OIL CIRCUIT BREAKERS 3— 1000 KVA Pitts. 2300-4600/550 V. 

1—125 KW Ames Uniflow 125/250 V. Vertical i—800 A. 87 KV Am.Br.Bov. AF22 Outdr. I— 75 KVA Wagner 2309/230-460 ¥. 

{—100 KW Ames Uniflow 120 V. 2—600 A. 37 KV Condit F040-37 Outdoor 6— 50 KVAG. E. 2400/240-120 V. 

1— 75 KW Skinner Uniflow 250 V 5—600 A. 30 KV Kelman CB-76 Outdoor 6— 50 KVA G. E. 2400/240-120 V. 

i— 50 KW Ames Uniflow 125/250 V. 3-wire i—400 A. 25 KV G. E. FK0136 Outdoor 3— 50 KVA Wagner 2400/480-240 V. 


PARTIAL LIST—WE HAVE ALL CLASSES OF POWER EQUIPMENT 


Brew. & Co... Inc. 


50 CHURCH STREET, NEW YORK CITY 
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Prices on application AIR COMPRESSERS SLIPRING MOTORS 
3 PHASE—60 CYCLE 220/400 1—14’x9"x12” Imperial-Type Ingersoll- SPECIAL MOTORS 60 CYCLE, ca. 220/440 
VOLT two stage 100 lb. pressure belt 1100 HP. General Electric, Syn 
Maur 11,500/6600/2200 V., 375 RPM) | 800 Gen. Elec. er ERM 1185 
1—500 H.P. Gen. Elect. Sync. jen. ec 
ore drive. 2200/60/1200 iR.P.M.” with Gen. Elec. 353 1800 
en. citer. New. Wast 
Se 1 K 500 H.P. Allis-Chalmers, 3 ph., 25 50 W 654C 1800 
336 BARGAIN 300 P. G.E. Sli 25 40 Wagner 22WB 1300 
ne 30—3 HP. General Electric “3200 40 West. 690 
0 Westing. 1750 CS ing complete with controls, Wet 
‘ : 225 LP. Electric Mchy. Co. Syn- yest. 
t 50 Westing. 900 CS chronous, 3 ph., 25 cy., 2200 V.. 30 West. . HF 8B 1748 
50 Gen. El 900 KT 542 500 R.P.M. with controls. 30 Gen. Elec. MTC 1725 
hoe 2—100 H.P. G.E. Synch. Motors, 3 25 Gen. Elec. MT 13 1800 
7 25 Gen. Elec I M 1200 
60 Burke ph., 25 cy., 220/440 V., with con- 
a St K | 100 K.V.A. GENERATOR trol equipment. 20 West. CW 648A 575 
$ 6@ Gen. Eiec. 1800 I K F Di I Use 20 West. CW 44C 575 
75 Gen. Elec. 1200 KT 343 or Viese! Us 20 Gen. Elec. MT 382,545 
& 5) 75 Gen. Elee. 1200 I K 1—100 KVA Crocker Wheeler FREQUENCY CHANGERS 20 West. cw 748A 575 
: 75 Gen. Elec. 1800 I K 3/220/60 cy. 257 RPM. For 1—600 KW, Gen. Heo, Syn. 2300 V., 25 => woe cw “SA Oy 
. direct connection to Diesel. cy. to cy. 15 Gen ‘Elec. I-M 1725 
75 Gen. Elec. 900 K 2 Bearing Machine with ex- 2200 15 Gen. Elec. ITC 1725 
citer and panels. 2400 KW General Higctrie Synch, 6600 10 Gen. Elec. MT 1725 
Kcr ° . V., 25 cycle to 440/2300 V. 60 cy. 25 CYCLE, 3 PHASE, 440 VOLTS 
106 Westing. 900 CS 
-_P. Mak Ss 1 RPM 
sory 150 Gen. Elec. 1200 I Amt. KVA Make Cycle Voitage 125 Gen. Elec. I-17 4550934 360 
150 Westing. 900 CS ANODIZING M. G. SET 3 40 Gen.Elec. 25 2200/440 50 Gen. Elec. MT547 264084 720 
200 Gen. Elec. 720 I K Electric Generator, Type 3 100 Gen. Elec. 60 20/240 §2 Gen. Elec. ITC5@13 1773223 700 
200 Gen. Elec. 900 3 K CD-115Y, 1200 RPM, direct 2 100 Gen. Elec. 60 4600/115/230 40 Gen. Elec. MT543 4817983 750 
200 Gen. Elec. 1200 1 K connected to 90 H.P. Gen- 3 200 Gen. Elec 25 13 ,200/240/480 40 Gen. Elec. MT343 3887755 750 
3 333 Gen. Elec. ‘ 
250 Gen. Elec. 600 ! K 3 500 Gen. Elec. 60 /220/440 GENERATOR & EXCITER 
250 Gen. Elec. 720 1 K 440 volt, 1200 RPM; 3-| 3 “4 11.8007 100 1—62% Kva 8 1 Dh. 60 cy. 240 v. 
250 Allis-Chalm. 900 bearing Factory built ma- 3 1000 Pittsburgh 60 2360/4600/115 No 113797 caps egg sa a 
300 Gen. Elec. 720 1 K chine, complete. 3 1000 KVA.Wagner 60 3300/2300. nected stock No, E1317. Comp. with 
Compensators in stock up to 300 H.P. All Sizes and Voltages Available. Base Pulley and 
124 CHURCH ST. BUFFALO, N. Y. CL. 4758 


Immediate Shipment! 


2—200 KW Westg. Syn. Motor Generator 
Sets, 600 V. D.C., Gen., connected to 
290 HP. Synch. motor 3/60/2200 and 
900 RPM, with exciters and controls 

i—1000 KW Turbine type Generator, 
3/60/2300 3600 RPM, Type ATB 2 

1—25 KW Westg. Turbine and Generator, 
125 V. D.C., 3500 RPM 

5—50 H.P. G.E. Unused Slip Ring Type 
MTC Hoist and Crane Motors, 600 
RPM, 3/60/440. 

8—50 H.P. NEW Allen-Bradley Revers- 
ing Type Controllers, self-contained, 
3/60/440 V. 

1—100 H.P. Allis Chalmers Induction 
Motor 1750 RPM, 3/60/2200 

4—50 H.P. & 100 H.P. Electric Solenoid 
Brakes, 3/60/440 

1—700 GPM, 200’ hd. electric motor 
—" Manistee Water Pump, 3/60/ 
2200. 


IRON & STEEL PRODUCTS, INC. 


13488 So. Brainard Ave., Chicago, Illinois 
“Anything containing IRON or STEEL” 


“BEHRS” 
GUARANTEED REBUILT 
EQUIPMENT 


3000 Electric Motors, | H.P. to 200 H.P. 


Blowers—all types and _ sizes 
SPECIAL 
2000’—2 Pd. G.E. Positive Pres- 
sure Blower M.D. 27 H.P. 3 ph. 
60 cy. 220/440 


Boilers—High and Low Pressure 
Compressors—5 to 500 cu. ft. 
Pumps—steam and electric 

Metal and Woodworking Machinery. 


MAIL US YOUR INQUIRIES 


JOS. BEHR & SONS, Inc. 


Machinery & Industrial Equipment 


1120 Seminary St. ROCKFORD, ILL. 
We Buy and Sell 


wy 
WE BUY AND SELL 
MOTORS 
TRANSFORMERS 
MOTOR GEN. SETS 
SWITCHES 
AIR CIRCUIT BREAKERS 
ENT CO. 
ELECTRIC Wain 252 
Clinton Ave., Rechester, 


Ww 


BOILERS 


1—-783 h-p Water Tube Boiler 

1—1014 h-p Water Tube Boiler 

2—511 h-p Water Tuber Boilers,—complete Plant 
2—78”x18” H-R-T Boiler Plants—and Stoker 


F. MAYER 
608 S. Dearborn St. CHICAGO, ILL. 


Available for Immediate Delivery 


FREQUENCY CHANGERS 
4—1000 KW FREQUENCY CHANGERS: 


—1000 or 1500 HP Westinghouse MO- 
TORS, 4000 volt, 3 phase, 60 cycle, 500 
RPM direct connected to 2200 volt 
GE NERATORS, 1000 KW single phase, 

5 eyele, 500 RPM. Also three EX- 
CITE R SETS, 50 KW. 125 volt, 690 
RPM, driven by 75 HP Westinghouse 
MOTOR, 400 volt, 3 phase, 60 cycle, 


690 RPM. 


for Better Used Equipment 
Write @ Wire Phone 


DULIEN STEEL PRODUCTS, Inc. 


414 First Ave. So. Seattle, Wash. 
LOS ANGELES « BUTTE * NEW YORK 
PORTLAND NEW ORLEANS 


2400 OR 600 VOLTS 3 PH. 60 CY. 
Pedro J. Smith, Inc. 


DIESEL ELECTRIC PLANT 


With Auxiliary Equipment—Ready to Operate 
1120 H.P. IN TWO FAIRBANKS-MORSE UNITS FULL DIESEL—MODEL 33 STYLE 
M. DIRECT CONNECTED TO TWO GENERATORS 384 KW—470 KVA EACH, 


100 East 42nd St., New York City 


ENGINE GENERATOR SET 
300 KW Nordberg Unaflow Engine Gener- 
ator Set. 230/115 Volts D.C. On Original 
Foundation Complete. Purchased new 
in 1924 A-1 Condition. 


Paul Jay Electrical Machy. Corp. 
672 Bergen St. Brooklyn, N. Y. 


150 HP Fairbanks Morse Diesel 
70 HP F-M Marine Dir. Reversing 
60 HP F-M Cold Start Diesel 
25 HP Worthington Full Diesel 
32 KVA Gen. D/C F-M Full Diesel 

All these Engines, equal to new. 

H. & P. MACHINERY CO. 

Diesel Engine Experts 

5819 ENRIGHT AVE. ST. LOUIS, MO. 
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MOTOR GENERATOR SETS 
3 ph. 60 cy.—Synchronous 


1—100 kw. Westg. 250 v. DC 2300/3/60 Syn. 


ENGINE GENERATOR SETS 
175 kw. G.E. 2200/3/60 dir. con. Ridgway Engine. 
300 kw. West. 250 v. DC dir. con. Skinner Automatic 
Uniflow. 


ROTARY CONVERTER 
2—150 kw. West. 250 v. 1200 rpm. 2300/4000 AC. 
100 kw. G.E. Synchronous 275 V. 1200 rpm. 2300/ 
4000 transformers. 


100 HP. LIDGERWOOD HOIST 
Double drum Speedwell 2500 Ib. pull at 450’ per 
min. direct driven by 100 hp. A.C. or D.C. 
Motor. 


A.C. GENERATORS 
219 kva. G.E. 2300/3/60 200 rpm. 80% P.F. 
(Can be reconnected 440 or 220 v.) 
125 kva. West. 2300/3/60 900 rpm. 
75 kw. G.E. 240/3/60 900 rpm. 80% P.F. 


SPECIALS IN SLIPRING MOTORS 


3ph. 60 cy. 
HP Make Speed Type 
700 G.E. 393 MT-432 
400 West. 1170 CW 
260 Burke. 600 EM-65 
250 G.E, 590 1-174 
200 West. 690 CW-956A 
100 West. 1750 CI 


SYNCHRONOUS MOTOR 


225 HP. G.E. 2200 v. 3 ph. 60 cy. 80% P.F. 
(Can reconnect 440 or 220 v.) 


A.C. MOTORS—3 ph. 60 cy. 


HP Volts Make Type Speed 
150 220/440 West. cs 1800 
150 2300 West Syn. 900 
200 2200/440/220 West. cs 250 
200 2200 G.E IK-15 1200 
200 220/440 West. cs 1200 
200 220/440 West. cs 720 
200 220/440 West. cs 600 
225 2200 West. cs 900 
250 220/440 West. cs 900 
250 2200 West cs 1200 
300 220/440 West. cs 1150 
300 2300 West. cs 1200 
300 2200/440/220 West. cs 450 
350 West. cs 450 
400 2200/440/220 West. cs 500 
450 2: 200/440/220 West cs 600 
500 2200/440/220 West cs 720 
600 2200/440/220 West cs 900 
230 V. VARIABLE SPEED MOTORS 

HP Make Type Speed 

25 West. SK 825/1625 
20 West. SK-133 575/1150 
15 Louis Allis NA 1150/1750 
15 West. SK-100L 600/1200 
10 G.E. LC 625/1250 
10 Reliance TF-78 500/1509 


GAS ENGINE GENERATOR SET 
75 kw. West. 250 v. belted to 110 HP 2 cyl. eae 
Gas Engine. 


REBUILT POWER EQUIPMENT—Ready to Ship 


A.C. and D.C. MOTORS—1 H.P. to 1,000 H.P. 


SPEED REDUCERS 
14—3 HP. 400 Ah. Cleveland ratio 60:1. 
23—3 to 5 HP. Thomas 2 speed ratio 1 side 100 to 
1 other side 5 to 1. 
5—10 HP. 600 At Cleveland ratio 90:1. 
1—150 HP. R.D. Nuttal ratio 1.6:1. 


AIR COMPRESSORS 
2— 15 efm G.E. 904 pres. 2300 D.C. 
1— 50 cfm Sullivan 1 evl. horiz. 1002 pres. 6x6 
1—60 cfm. Kellogg complete with motor and tank. 
1—485 cfm Ingersoll-Rand 14-10 single cyl. horiz. 
602. 


SERIES WOUND MOTORS— 


230 V. D.C. 
1—5 HP. G.E. CO-3, 725 rpm. 
1—10 HP. G.E. CO-7%, 6500 rpm. 
2—25 HP. Milwaukee 400 rpm. 
1—50 HP. G.E. MDS106, 600 rpm. 
3—50 HP. West. 38B, 500 rpm. 


TRANSFORMERS—1 ph. 60 cy. 
1—100 kva. West. 2200-220/110. 
2—75 kva. Burke 2200-110 vy. 3 ph. 
1—50 kva. Burke 2200-110 v. 3 ph. 
3—37% kva. West. 22000-2200, 
2 kva. G.E. 2300-220/440. 
ey 10 kva. Pgh. “2200-220/110. 


TURBINE 
1—Kerr Economy Steam Turbine 450 B.H.P. 3800 
rpm. 5” intake, 12” exhaust with Kerr Reduction 
Unit 3800 to 720 rpm. 115 lbs. pres. 


AC STEAM ENGINE GENERATOR SETS 

225 kw. Elee. Machy. 2300/3/60 dir. con. 
Ideal Engine 4 valve non re a asing 18x22 

175 kw. Westg. 2200 con, Skinner 
Engine 18” x 16”. 


DIESEL ENGINE GENERATOR SETS 
200 kva. Fairbanks Morse 2400/3/60 dir. 
con. F.M. Diesel Engine 4 cyl. 
100 kva. Fairbanks Morse 2400/3 

to 2 cyl. EM: 


3/60 dir. 


60 belted 


DUQUESNE ELECTRIC & MFG. CO., Pittsburgh, Pa. 


POWER PLANT 


AC TURBINE UNITS 
5000 KVA G. E. Condensing 500° TT.; 6000/ 


4000 v.; cond. 
2500 KVA Wghse. 2300 v., 500° TT.; Cond. 
1875 KVA Ridgeway 2300 v., 500° TT.; Cond. 
1250 KVA G. E. 2300/4000 v., 600° TT.; 
Cond. 
KVA Al. Chal. 2300 v., 550° TT.; Cond. 
KVA G. E. 2300 V., 500° TT.; Cond. 
KVA Al. Chal.-Elliot 480 V., 500° TT: 
Cond. 
G. E. 2300 V. Automatic Extrac- 
tion, 500° TT.; Cond. 
KVA Al. Chal.-Terry 600 V., Automatic 
Extraction, 500° TT.; Cond. 
KVA Wgbhse. 2400 V., 500° TT.; Cond. 
KVA G. E. 2300 V., 500° TT.; Cond. 
KVA Al. Chal.-Elliot 440/220 V., Auto- 
matic Extraction, 500° TT 
Wghse. 2300 V., 500° TT., 
Cond. 
KVA 2300 V., 


937 
937 
937 
937 


780 


KVA 


780 
625 
625 
Non- 


625 KVA 


375 500° TT.; with 


ond. 
375 KVA G. E. 2300 V., 500° TT.; Non- 
ond. 
Ridgeway-Elliot, 480 YV., 
ond. 
Woghse. 
Cond. 
Wghse. 240/480 V., 


Non-Cond.; 25 to 60 


312 KVA 500° TT. 


150 KVA 240/480 V., 500° TT.; 


500° 
Ibs. b.p. 


125 KVA 


DIRECT CURRENT UNITS 


EQUIPMENT CO., INC. 


A.C. UNITS 


450 KVA Wghse.—18x36 Filer Stowell 
KVA G.E.—22x27 Erie Ball 4 V. 

KVA G.E.—20x30 Fitchburg 4 V. 

KVA Elec. Machy—20x24 Chuse Uniflow 

KVA Wghse.—21x22 Skinner Uniflow 

KVA G.E.—18x36 Murray Corliss 

KVA G.E.—Murray Uniflow 

KVA G.E.—18x42 Hewes-Phillips Corliss 

KVA G.E,.—17x20 Erie Ball, 4 V. 

KVA G.E.—21x22 Skinner Uniflow 

KVA Al. Chal.—1l4x36 Al. Chal. Corliss 

KVA G.E.—14xi8 Erie Ball 4 V. 

KVA G.E.—14xl6 Skinner Uniflow 

60 KVA G.E.—12x12 Skinner Uniflow 


BOILERS (ASME) 


HP E.C. Vert. 2004 


Corliss 


HP (2) Edgemoor (Heine) 225# ''Nation- 
Board."' Practically new. 

HP Murray (Heine) 200# 

HP Springfield Cross drum, 2004 

HP (3) Marine type, cross drum, 2004 

HP Sterling 200%. ''National Board". 

HP (2) Brunswick Kroeschell, cross drum, 
box header. 165% "National Board." 
With Detroit Underfeed stokers. 

HP (2) B & W 160# 

HP Heine 

HP Cumbustion Engr. Co. 1654. ''Na- 
tional Board"'; practically new with 
Detroit Roto-stoker 

HP Combustion Engr.; HRT 150# 


39 Cortlandt Street 
New York, N. Y. 


ROTARYS 


1500 KW Wghse. 600 V.—3 ph., 60 cy. 
1000 KW G.E. 600 V.—3 ph., 60 cy. 
500 KW G.E. 600 V.—3 ph., 60 cy. 


400 KW (2) G.E. 250 V.—3 ph., 60 cy. 
300 KW G.E. 600 V.—3 ph., 60° cy. 
100 KW G.E. 275 V.—3 ph., 60 cy. 


FREQUENCY CHANGERS 


625 KVA Wghse. 60—25 cycles 
625 KVA G.E, 25—60 cycles 


TRANSFORMERS 
2—687 KVA Maloney 2200/220 V. 
2500 KVA Maloney 13,800 /480 V. 
3—100 KVA Al. Chal. 22,000/440 V. 
3— 75 KVA Wghse. 230/575 V. 


STEAM LOCOMOTIVE 


American, 70 tons with tender Standard G 


COMPRESSORS 

1300 CFM Ingersoll-Rand 100 Ibs, with 200 
HP G.E., 3-60-440 V. motor 

1000 CFM Ingersoll-Rand 3 Ibs, with 100 HP 
A.C. motor 


SURFACE CONDENSORS 
3100 Sq. Ft Wheeler 
2000 Sq. Ft. Wheeler 
1200 Sq. Ft. Worthington 


HEATERS 


All sizes and types 


ENGINES (belted) 
TWIN ENGINE: 22x36 Nordbery Uniflow 
20x21 Skinner Uniflow (15-20 Ibs. b.p.) 
Ames Uniflow 


KW GEN. VOLTS ENGINE 
1000 Al. Chal. AL. Chal. PUMPS (Motor Driven) GAS & DIESEL UNITS 
1000 KVA Chal. 3 ph., 60 cy., with Worth- 

600 G. E. 250 Corliss 17250 GPM Alb ' 

300 GE. 250 Skinner Unif erger 40' head ington nat. gas engine 

300 Wah 250 M Corli 4000 GPM DeLaval !95' head 1000 KVA a 3 ph., 60 cy., with Cooper 

2000 GPM Worthington 290' head essemer nat. gas engine 
200 = Wghse 250 Turbine 1600 GPM Al. Chal. 216' head 168 KVA Idea! 3 ph., 60 cy., with Fulton 
200 G.E. 125 Erie Ball 4 Y. 1500 GPM DeLaval 290' head 3 cyl. Diesel Engine; dir. con. 
150 G.E. 250 Skinner Unif, 1000 GPM Morris 255' head exciter 
100 Cc. W. 250 Erie Ball 4 V. 850 GPM Al. Chal. 243' head 50 KW G.E. 125 V., with Muncie Diesel En- 
100 G.E 125 Erie Ball 4V. 600 GPM AI. Chal. 450' head gine 
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2 PROMPT SHIPMENT FROM OUR WAREHOUSE 


/ house Mixed Pressure 110# H. 
accessories. (Formerly connected to 750 KW = 40 West. 500 a, cs 355 cu. ft. 100% Laidlow Dunn 
250 v. 900 RPM Gen. 200 West. 580 S.R. cw 160 cu. ft. Chic. Pneu, 100# 
4 200 Cr. Wh. 440 8.R. 28 140 cu. ft. Gardner Rix 100# 
M-G SETS 3 ph. 60 cy. (Syn.) 200 G.E. 700 S.R. IM 67 cu. ft. Ing. Rand ER 1 100% 
Sr: 3—150 KW GE. 500 v. DC—2200 v. AC 1200 RPM —200 Al. Ch. 600 8.C. 
y —2200 v. AC 900 RP. —2 Ton Chisholm Moore 
KW Seat AC—1200 RPM 100 Lincoln 1200 RPM S.C. 1—2 Ton Box Lift Hoist AC 
2—100 KW G.E. 275 +. Type MPC cp. wd. interpoles = a 600 3.C. 44 1—% Ton Box Lift AC 
He dir. con. to 150 HP G.E. 70% Leading I’.F. ng Ww. 3 690 S.R. CW752C 75 HP Ottumwa sgl. fr. drum 36” dia. 30” wide 
Type ATI 2330 ¥. 3 ph. 1200 RPM Motors. oe 8” flanges geared 75 HP CI Westgh. slip ring 
ina, With or without switchboard panels dd est. 875 S.R. motor with rev. drum control 
: 90 KW Allis 250 vy. DC—2200 y, AC 900 RPM oc VARIABLE MOTORS (230 VOLTS) 75 TIP Lidgerwood sgl. fr. drum 
age: 75 KW Westgh. 250 v. DC—2200 v. AC 900 RPM HP Type Speed 50 HP Diamond 2 drums same shaft 
ori 75 SK wer 475/1425 30 HP Clyde sgl. drum AC motor 
2 ENGINE GENERATOR SETS 20 Sk Westgn. 90/1800 25 HP Thomas sgl. drum AC motor 
: 100 KW 250 v. DC. Westgh.—Skinner Engine 10 SK Westgh. 600/1200 15 HP Lidgerwood sgl. dr. AC motor 
SYN. eerens 3 ph. 60 cy. 2 SK estg 
1 (Unity PF.) “#40 500 Westgh. 230 v. 250/500 RPM interpole #8099644 straight line 16%” & 11” x 18” cap. 492 cu. ft. 
. 1-175 Westgh. .s P. ee 2200 60U AC GENERATOR 100# pres. with air receiver and starting air 
beat 2- 75 G.E. 2200 900 219 KVA G.E. TRE 2400/480/240 v. 3 ph. 60 cy. compressor. 
ei 75 Westgh. 220 1800 200 RPM with exc. 


In addition to the Above We have Hundreds of Other Items in Stock—Kindly Send Us Your Inquiries 


2 MOORHEAD-REITMEYER CO., INC., Pittsburgh, Pennsylvania 


ee Always try us whether 
, Buying or Selling 


2—745 HP Badenhausen 200% Boilers with oil 
burners. ASME. 125° S.H. 

1000 KW. 3-60-2300 vy. Turbo Generator. 

75 H. P. 125 Ib. 125 HP 2004 Firebox Boilers. 

30 ton Plymouth Gasoline Locomotive. 

+600 P & H Gasoline Crawler Crane, 1 yd. 

#3 Northwest % yd. Crane & Shovel. 

5000 HP Hoppes Feedwater Heater. 

80 HP American 3 drum & Swinger Elec. Hoist. 

120 HP Fairbanks Morse style VA Diesel connected 
90 KVA 2300 volt Generator. 


Mississippi Valley Equipment Co. 
507 Locust St. St. Louis, Mo. 
"What do you Need or Have to Sell?"' 


TRANSFORMERS WANTED 


in operating condition or burnt out. Mail us list 
giving complete nameplate data and stating condition. 


We Rewind, Repair and Redesign all Makes and Sizes 
ALL TRANSFORMERS GUARANTEED FOR ONE YEAR 


Write for Catalog No. 136-F 


THE ELECTRIC SERVICE CO.. INC. 


“AMERICA’S USED TRANSFORMER CLEARING HOUSE” 
STATION M Since 1912 CINCINNATI, OHIO 


BOILE ENGINES 
BOILERS GENERATOR SETS TH. E ORECO 


2—300 H.P., 180% 8 drum, low head, bent tube, DIESEL AND GASOLINE 


pulverizers. Water walls. Complete plant. 
2—400 H.P., 250#, 3 drum, bent tube, side dump 


00 »., 160%, 4 drum, bent tube, pulverizers 
1—350 H.P., 2004, cross drum, box header, ane. Over 200 engines in stock for 
1—450 H.P., 2504, bent tube, under feed stoker. 
1—480 H.P., 200%, cross drum, hand or oil fired, immediate shipment 
: 2—360 H.P., 160%, 3 drum, low head, bent tube, 125 KW, G. E. 125 v. D.C. M.G. Set with ey 
ns pulverizers, rear water arch walls, complete ph. 60 cy. 1200 RPM, squirrel cage G. E. M. 
plant, JOHN REINER CO INC 120 beating Set 
Babcock & Wilcox, sectional header—4—300 H.P., driven by 2200 'v. 3 ph., 60 cy. 1200 RPM mtr. 
2—200 H.P., 4—150 H.P. 12-12 37th Aven 35 KW, Westinghouse, M.G. Set 125 volt D.C. 
: generator driven by 54, 280/440 volt 3 
Long Island City, New Yor phase, 60 cycle, S motor. 
H. P. BREARLEY 9 ; 4 300 amp. 40/0 volt Lincoln Welder with 10 HP 
3423-91st Street, Jackson Heights, N. Y. Phone: Stillwell 4-4666 - 220 volt, D.C. motor. 
THE MOTOR REPAIR & MFG. CO. 
1556 Hamilton Ave. Cleveland, Ohio 
HIGH-PRESSURE BOILERS UNDERWRITERS FIRE PUMPS FOR SALE 
“New and Used — NOT Abused"! 5—1,000 GPM Centrifugal Fire Pumps MOTORS 


with AC motors either 220-440-2200 v. 1—35 H.P.—7—25 H.P. 600 RPM, 3 phase, 
oO 440 ball-bearing, squir- 
JOE SULLIVAN CO. TIDEWATER EQUIPMENT & MCHY. CORP relveage motors. 
523 N. Hamlin Ave. CHICAGO, ILL = ; 


ais : W YORK, N. Y. NAGER ELECTRIC COMPANY, INC. 
Phone—VanBuren 8669 426-428 Broadway Brooklyn, N. Y. 


DIESEL Plants for sale, (A-1) TURBO Pengo 


AC. 3 phase 60 cycl Car, 
' e zasoline Waukesha Motor Power 
2-125 KW. 240 v. 277 RPM. DE LA Vergne GENERATOR Seating Capacity 10. 
; 2-300 KW. 480 v. 360 RPM. Bush Sulzer ee. these 
Surface Condenser. 
“¢ 2-380 KW. 600-2300 v. 257 RPM. Fairbanks z 
1-560 HP. 257 RPM.Fairbanks Engine, Model 33 BOILER SPECIAL BARGAIN : 
Yne—400 3 Drum 160 Lbs 
Also others One 5—-HP Master Gearhead 1800/345 rpm 
4-35 HP GE Type Form K 600 rpm 
es STEPHEN A. DOUGLASS CO. JAMES T. CASTLE 40 HP GE KG504VY 900 rpm Vert. NEW : 
o : 424 First Ave. Pittsburgh, Pa. Sandman Electric Motor Co. : 
i 630 Fort Washington Ave., New York _ sa 1 49 Purchase Street Boston, Mass. = 
a8 276 POWER ® February, 19% 
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SLIP RING MOTORS, 3 PIL., 60-CY. TRANSFORMERS—60 CYCLE 
ate 38—400 kya., type H, 13200-440. 
wake 3—250 kva., G.E. type H-KD 23000-2300. 
300 2300-4000 «G.E. 1200 3—200 kva.. G.E., 13200-2300. 
250 440-550 G.E. 600 3—21) kva, G. E. H-KD 6690-2300/4000Y., 25 ey. 
200 2200-550 G.E. 1800 3—100 W estinghouse, type SK, 22 2000/11000- 2300. 
200 2200-440 600 kva., Pittsburgh, tepe O1SC 2400-240. 120, 
150 440-220 G.E. 1800 3—200 kva., G.E., type H-KD. 13800-230/460. 
150 2200 G.E. 900 2—150 kva., Whse. 4800/4156/2400-480/240, 
150 2200-440 Whse. 1800 3—100 kva., G.E. type H, 2300-230/115. 
150 559-2200 Cr 1800 3—lu0 kva., Whse type, SK, 2800-280/115 
100 500-2200 G.E. 720 38—100 kva., G.E., type H-KDD, 6900/11950Y-230/ 
100 220-440 >.E. 720 115. 
100 440-220 G.E. 600 3— ov kva., G.E. type H-K 2300-230/115 
100 220-440 G.E, 900 3— 50 kva.. Pittsburgh, 1L3800-240/120 
80 220-440 G.E.-MTC 900 3— 3 kva., Moloney, 2290-230/115 
7 440-220 7.E. 900 5— 50 kva., Whse type SK, 13800-240/120. 
75 220-440 G.E. 600 3—37% kva., G.E., type H- . 2200-460 
60 220-440 G.E. 720 3-—37%y kva., G.E., type H-K, 2300-230/115 
kva E.. trpe HK 220/480 
SYNCHRONOUS MOTORS, 3-PH., 60-CY. R—2 25 kva.. Whse type S 2300-575 
400 440-220 27 3 25 kva., Pep type H-KR, 6900-230/460. 
350 440-220 G.E. 200 a GENERATORS 
250 2300 G.F. 900 KV ‘500 r.p.m, 2200 V. Whse. Condenser. 
240 2300-—440-220 G.E. 600 Wet 
200 2300-4000 G.E. 1200 i—300 kva., 600 r.p.m., 240-480-V., G E. 
150 2200 G.E. 1800 1—225 kva., 600 r-p.m., 2200-240-480 GLE. 
100 440-220 G.E. 1200 1—219 KVA, 200 r.pm., 480 V. Whse. 
50 220-440 G.E. 1200 1—187 kva., 900 r.p.m., 2200-550-V.. Westghse. 


SQUIRREL CAGE MOTORS 


HP Volts Make Type Speed 
500 440/220 G.E. IK 1200 
500 440/220 G.E. IK 900 
400 2200 Whse C.S. 1800 
300 2300/440 G.E. LE-K 1200 
250 2200 IE-K 1800 
250 2200 G.E. 1-K 600 
200 220/440 3.E. IK 720 
150 2200 Allis Ch AN 450 
100 220/440 G.E. KT 1200 
100 2200 G.E. 1E-K 1800 
100 550 G.E. KT 900 
100 220/440 G.E. KT 720 

75 2200 G.E KT 1200 

75 2200 3.E. KT 900 

75 2300 G.E IE-K 18cc 

50 220/440 3.E K 1800 


MOTOR GENERATORS SETS 
1—100 KW., 125 V., 1200 R.P.M. Elec Machy., 
con. to 120 KVA., 4150/2400 V., 3 ph., 60 cy., 
Syn. motor. 


1—35 kw., 125 V., type RC. 


D.m., 
conn. to KT 50 HP 307440 v 3 ph. 60 cy. 
1—G.E., 3 unit set, consisting of 1 type R.C. 
10 KW, 250 V., 1750 RPM, and 1 R.C., 10 KW, 
125 V. Generators, coupled to K.T. 35 H. aa 
220/440 V., 3 ph., 60 cy., S.C. motor. 


IF THERE IS WE SELL — PURCHASE — RENT 


e Power & Dist. Transt trom one to 5000 
Anything you want KVA. Any Volt or Frequency. 
that other readers of this paper 
can supply Motors, Generators, Turbines, Centrifugal 


‘umps, etc. 


e A.C. & D.C. Elec’l Meters, Potential & 
Something you Current Transf. All Makes. Scales Cali 


' brated to your requirements. 
don't want 


that other readers can use, adver- 
tise it in the 


Catalog & Prices on Request 


PHILADELPHIA TRANSFORMER COMPANY 
SEARCHLIGHT SECTION 2829 Cedar St. Philo., Pa. 


. en Metal Cooling Tower complete for 300 
Buying H.P. capacity used approximately six months. 


1—-Harrison Heat Exchanger for 300 H.P. diesel 


Good Used Equipment used approximately six months. 
is frequently the difference between DIESEL INSTALLATION CORPORATION 


having needed equipment or doing of America 
without it. 426-428 BROADWAY, BROOKLYN, N. Y. 


COMPLETE POWER PLANTS 


Water Tube Boilers:— 12,000 HP, sizes 200—300—100—500—600—1000 HP 
Turbo-Generators:—Both A.C. & D.C., to suit most conditions—100 KW to 10,000 KW 
ENGINE—GENERATORS AND DIESEL SETS—850 to 1200 KW 
STEAM—ELECTRIC—DIESEL 


For Immediate Shipment 
2000 KW TURBO-GENERATOR 
Westinghouse 2857 KVA @ 70% P.F. with 4700 Sq. Ft. Surface Condenser 


ALSO—1500 KW Turbo Non-Condensing 


back pressure up to 304 


CHARLES B. REARICK 30 CHURCH ST., NEW YORK 


ENGINE GENERATOR SET 


1—200 KVA, 60 cy., 240 V., 2 ph. (will 
reconnect for 3 ph.) 200 rpm, Crocker- 
Wheeler to a 16x22 Erie Ball 4 valve 
engine with direct connected exciter 
and switchboard. 


MOTOR GENERATOR SETS 


1—150 KW, 275 V., 900 rpm, type SK, 
Westgh. to a 225 HP, 3 ph., 60 cy., 
230 V., unity P.F., Westgh. syn. 
motor with A.C. and D.C. panels. 

1—300 KW., 275 volt, 720 RPM., Gen. 
Elec., type MPC, to a 430 HP., 3 
phase, 60 cycle, 2300 v., ATI Gen. 
Elec. syn. motor with A.C. and D.C. 
panels. 


TURBO GENERATORS 
1—937 KVA, 750 KW, 3 ph., 60 cy., 
2300 V., 3600 rpm, Gen. Elec. com- 
plete with C. H. Wheeler surface 
condenser, pumps, radojet. 


The above are just a few of the 
thousands of items we have in 
Motors, Generators, Turbo Genera- 
tors, Engine Generators, Motor 
Generators, Transformers, Circuit 
Breakers, etc. Please send us your 
inquiries. What have you for sale? 


GEORGE SACHSENMAIER CO. 


8403 Hegerman St. Phila, Pa. 


TRANSFORMERS 


A new Lot of Reconditioned Transformers 
acquired—200KVA and down. Let us have 
your inquiries. 

Electric Apparatus Repair Co. 
Specialists on Rebuilding Motors, 
Generators and Controls 
1410 No. 6th St., PHILA,, PA. 


300 KW ROTARY CONVERTER ELECTRIC E UIPMENT CRANE MOTORS 
1—300 KW Burke Rotary Converters, 250 volts D.C., 1—MDS 109%, 1—MC90, 2-—38-B, 1—CO 1812, 1 
rolled steel frames, 6 phase, 60 cycles with trans- MDS 108, 1—CO 2007, 3—CO 2004, 3—CO 2002, 
formers and -swhbds. 2—12A, 1—4 
TRANSFORMERS j D T 300 H.P. MILL MOTOR 
38—200 kva Moloney Type HE Transformers, single 1—300 HP GECo Type MPC form A Mill Motor, 230V- 
phase, 60 cycles, 2200/4400-240/480 volts. Also from bc, 500 RPM, comp. wound, mag. rev. control. 
1 kva to 750 kva sizes in stock. WRITE FOR STOCK LIST ON ELECTRIC FURNACE 
_75 KW MOTOR GENERATOR SET CONSTANT SPEED MOTORS D.C, 1—300% Detroit Electrie Furnace, Type LFA for 
2 ADJUSTABLE SPEED MOTORS D.C. 440 volts A.C. Used 6 months. 
sg 220/440 V-AC, 1200 RPM, with switchboards. MILL & CRANE MOTORS D.C, FREQUENCY CHANGER 
f 300 KW ROTARY CONVERTER SQ. CAGE & SLIP RING MOTORS A.C. 1—625 KVA _— 3 ph., 62% cy., 480/2300 v., 750 
1—300 KW Westinghouse Rotary Converter, 600 volts SYNCHRONOUS MOTORS A.C. RPM, 750 HP, 3 ph., 25 ey., 4000/2300 v., starts 
D.C. 6 ph. 60 cy.. pedestal bearings, 1200 RPM. TRANSFORMERS from either end. Comp. switchboards. 


DES 


FREQUENCY CHANGERS — TURBO GENERATORS — AC & DC MANUAL MAGNETIC CONTROL — CENTRIFUGAL PUMPS — AC & DC SWITCHBOARDS 


406-7 EMPIRE BLDG. 
ror oeraus. JQHN D. CRAWBUCK CO. 
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@ SEARCHLIGHT SECTION @® 


IMMEDIATE DELIVERY! 


2—-Erie Ball 4 valve engines direct con- 
nected to 100 K.W. C. W. 220 Volt 
DC. generators 

2—-Harrisburg 4 valve engines direct 
connected to 75 K.W. 220 V. D.C. 
Westinghouse g>nerators 

K.W. Chicago Pneumatic diesel 
connected to A.C. 3 P. 220 V. I11 
K.V. A steam A.C. 3 P. generator 

2-66” x 18’ H. R. T. Boilers 125 lbs. 


1-25 H.P. Vertical Bailer L. B. Stoker 
Duplex pumps 


1-150 W. T. Boiler 145 Ibs. 
Wanted—60 H.P. Vertical engine 
1—50 H.P. Scotch marine B. 125 Ibs. 
1—150 H.P. H. R. T. Boiler 125 lbs. 
1200 H.P. H. R. T. Boiler 125 Ibs. 

| —60 H.P. Synchronous motor 

80 P. T. 1200 R:. P. M. 3 P. 240 V. 


JOHN McARTHUR 


204 N. Jefferson St., CHICAGO, ILL. 


2-—Erie (built by Union Iron Works, Erie, Penn. ) 
Water Tube Boilers. Each boiler 2002 steam 


pressure. Horizontal type. 511 Horse Power 
each. ASME TYPE No. 3113; HSB No. 17223 
ASME TYPE No. 3112; HSB No. 17222. 
Bach boiler has two 42” drums, 21'6” long. Shell 
plates are 4%” thick. The longitudinal seams are 
of the triple riveted, butt type and there are 255 
four inch tubes by 18’ long in each boiler. Tubes 
are 10 Ga. with 5110 Sq. Ft. heating surface. 
Stoker equipment. Westinghouse fully automatic 
Type E, underfeed stokers 28564-28565 with a 
Butfalo Turbo Condial +5-A47469, draft blower, 
direct connected to Westinghouse 5 HP motor. 
Overhead Coal Feed Hopper, Worthington Steam 
Pump equipped with Fisher Automatic governor, 
Swartout Hot Water Heater and Tank, Coal Con- 
veyor system from car to roof via 100’ link belt 
bucket type conveyor driven by a G. E. 7-% 
HP motor and dropped to belt conveyor by 7- 
1 motor. 
Boilers Built and Installed New—1929 
Actually in Service only Ten Months 
Condition Very Good 


Priced Very Low 
‘Inspection by appointment 
Call—Wire—Write 
JAY KAUFMAN 
R. #1 Noblesville, Indiana 
Telephone 22 Cicero, Indiana 


POWER PLANT EQUIPMENT 


TURBO-GENERATORS 
1—10000 KW. West. 2400 V. Cond. 
1— 7500 KW. GE. 6600 V. Cond. 

1— 5000 KW. GE. 13,200 V. Cond. 

1— 4000 KW. GE. 6600 V. Cond. 

1— 3000 KW. GE. 600 V. Cond. 

1— 2500 KW. G.E. 600 V. Cond. 

1— 1400 KW. West. 600 V. L.P. Cond. 
1— 625 KW Terry-Allis—600 V. Cond. 
1— 500 KW. GE. 2300 V. Mixed P. 

1— 500 KW. GE. 600 V. Cond. 

1—175 H.P. G.E. Turbine—only 


AIR COMPRESSORS 
1—1190 Cu. Ft.—IR—2 stage Direct Motor 


Driven. 

1—1580 Cu. Ft.—IR—2 stage Direct Motor 
Driven. 

1— 888 Cu. Ft.—IR—2 stage Steam 
Driven. 


1— 599 Cu. Ft.—IR—2 stage Belted 

2— 549 Cu. Ft.—IR—Duplex 352 pressure. 
1— 173 Cu. Ft.—IR—ERI Belted. 

1— 146 Cu. Ft.—IR—3 stage Belted 2000% 


G.E. CENTRIFUGAL COMPRESSOR 
Type WM—675—8800/10800. 
Volume—8800/10800 Pressure 32/39.6. 
Driven by 820 H.P. G.E. Turbine. 
Condition excellent. 


BOILERS 


H.P,. Heine—275# 
2— 600 H.P. BEW—2004 

H.P. Heine—250# 

H.P. BEW Sterling—150# 
2— 160 H.P. B&W Sterling—155z 
1— 167 H.P. HRT—150# 
1— 60 H.P. HRT—125+ 


MOTOR GENERATOR 
1—75 KW. West. 2200/250 V. 3-wire, CI. 


BELTED GENERATOR 
1—500 KW. G.E. 550 V. 225—RPM. 


PUMPS 


1—4000 GPM, DeLaval Cent. 195 Ft. Head 
Driven by 300 H.P. G.E., 2200 V. motor 
1—3000 GPM, DeLaval Cent. 290 Ft. Head 
Driven by 300 H.P. G.E., 2200 V. motor 
1—1500 GPM, DeLaval Cent. 290 Ft. Head 
Driven by 200 H.P. G.E., 2200 V. motor 
1—1500 GPM, Gould Fire Pump, 231 Ft. 
Head 
Driven by 150 H.P. G.E., 2200 V. motor 
2—1200 GPM, Worth. Cent., 180 Ft. Head 
Driven by 75 H.P. G.E., 2300 V. motor 
1— 750 GPM, Worth. Fire Pump, 16x9x12 
Steam Driven. This item never used. 


MOTORS 


14—Motors, 25 cycle, 440-550 volts. 
H.P. ranging from 15 to 350. 


Also transformers, engines and cranes 
Send us your inquiries 


A. LEE ELLIS CO., U. S. Mchy. Bldg., Boston, Mass. 


The Buyer Must Be Satisfied—Always 


HORIZONTALS L E RS US ED 


HIGH-PRESSURE ASME & NATIONAL BOARD 


INDUSTRIAL - POWER AND HEATING 


59 FLUSHING AVE. 


Large Selection—All Sizes—All Pressures 
PERSONAL AND INSURANCE INSPECTION 
GLADLY INVITED 
Boilers Crated for Export 
WE BUY—WE SELL—WE RENT 


Inquiries Welcomed—All States and abroad 


EMPIRE USED BOILER SUPPLY CO. 


Main 4-5880 


BROOKLYN, N. Y. 


ENGINE GENERATOR SETS 
1—160 KW West. 3/60/480 Belted Exct. Dir. oon. 
Chuse left hand 4 val. non-release eng. 17x21. 
1—312 KVA West. 3/60/2300 v. belt, exct. dir. con. 
Murray Special Corliss left hand eng, 18x30. 
AIR COMPRESSORS 


1—610 c. ft. 1.R. St. Dr. 100% air, 1504 stm. 


SURFACE CONDENSERS 
2—10 AD 4 pass 210 ft. Foster Wheeler over Comb. 
Air Circulating and Tail pump. 


STEAM PUMPING ENGINES 

1—Snow 6 mgd C&FW Cr. Com. Opp. Type Cond. 

20-40x14%4x36, with waterwork type cond. 
1—Alllis-Chal. 4 med. cr. com. cond. 

Size 12x28x13x24. Fine cond. 

PS 

Worth Dup. Pump size 16x12x12, cap. 1100 gpm. 

heavy water wks. type. 


BIRCH MANUFACTURING COMPANY 


523 Sedgwick St. Chicago, Ill. 


BOILERS 


NEW and USED! 
All makes & sizes for 
prompt shipments 


4—125 H.P. Locomotive. Fire Box 
boilers 250# pressure. 

3—525 H.P. 200% Springfield Cross 
Drum Boilers. 


J. F. DAVIS CO. 
122 S. Michigan Ave. CHICAGO 


FOR SALE 

1—180 H.P. Allis-Chalmers, Horiz. 2-Cylinder 16” 
x 24” Full Diesel Direct Connected to 156.5 
Kva. 3/60/2300-Volt Generator. 

1—280 H.P. De La Vergne, Horiz., 2-Cylinder 20” 
x 34 Full Diesel Solid Injection, Direct Con- 
nected to 240 Kva G-E Generator 3/60/2300 V. 
Both have Exciters, and Switch Boards 

All Ready for shipment—Kansas City. 


Write 
W. L. SULLIVAN P.O. Box 236 Oklahoma City 


All sizes and types. 
Generator units, marine engines, gasoline engines, 
auxiliaries—also boilers, steam engines, turbo gen- 
erators. 
Complete information on request. 


A. G. SCHOONMAKER COMPANY 
50 Church Street New York, N. Y. 
Phone—Worth 2-0455-6-7 


‘THE FRED. W. KIEMLE co. 
: 33 N. SUPERIOR ST. 


OVER 10,000 ITEMS IN STOCK FOR 
IMMEDIATE DELIVERY FROM EITHER 
ROCHESTER, N. Y. OR TOLEDO, OHIO 
REBUILT AND SOLD WITH A STANDARD | 


NEW GUARANTEE. 
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The Mark of 
Dependability 


ROCHESTER 


MOTORS, GENERATORS, 
CONTROLS, TRANSFORMERS, 
MOTOR GENERATOR SETS, etc. 


‘BERGER BROTHERS 


ELECTRIC MOTORS INC. 
395 STATE ST. 


NEW YORK 
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AT YOUR SERVICE 
120,000 SQ. FT. OF WAREHOUSE SPACE . 


our Complete Rebullding Facilities ... Also a wide range "of 
Electric Motors and Power Plant Equipment 


HERE'S A PARTIAL LIST OF PRODUCTS WE HAVE AVAILABLE FOR IMMEDIATE 
SHIPMENT —A COMPLETE, FOUND IN OUR CATALOG NO. 53 


SPEED REDUCERS 


2—350 HP, 900 RPM, Nuttal Helical Reduction 
Gear Units, 3.6 to | ratio, Type MR. 


GAGE TYPE MOTORS 


2200 Volts, 3 PH., 60 Cy. 
2—150 HP, 3600 RPM, Allis-Chalmers, type ARW 
(New). 


4—400 HP. 1800 RPM, Westinghouse, type CS, 
frame 935.6H. 


MOTOR GENERATOR SETS 


3—500 KW General Electric, 600 volts, D.C., di- 
rect connected to 700 HP, 720 RPM, 2500/5000 
volts, 3 phase, 69 cycle Synchronous Motor with 
direct connected exciters. 


MOTOR GENERATOR SETS (Con't.) 

1—250 KW Allis-Chalmers, 120 volts, 750 RPM 
connected to a 350 HP 2200 volt, 25 cycle, 3 
phase, synchronous motor. 


1—25 KW Westinghouse, 125/250 volt, d.c. to Type 
CS, 40 HP, 1750 RPM, 440 v, 3 ph, 60 cy. Mtr. 


i—50 KW Allis-Chalmers, 125 volt, d.c. to cage 
type 75 HP, 1160 RPM, 2200 v, 3 ph, 60 cy Mtr. 


i—75 KW Ridgeway, 120 volt, d.c. to 110 HP, 
Synchronous, 3 phase, 6) cycle, 440 volt, 1200 
RPM Motor. 


STEAM ENGINE GENERATORS 


2—300 KW Elliott, 250 volts, D.C., 165 RPM, con- 
nected to 21x28”, 4 valve Automatic Type M 
Engines. 


THE GLOW ELECTRIC COMPANY 


m 745 HARRIET ST. 


Phone MA. 3024 


CINCINNATI, OHIO 


15 KW Burke 125 Volt D.C. 220 Volt A.C. 


SYNCHRONOUS MOTORS 3 phase 60 cycle 
2—G.E. 700 HP 720 RPM 6600/4000/2300 Volt 
Burke 300 HP 900 RPM 440/220 Volt 
G.E. 200 HP 720 RPM 440/220 Volt 
Ridgway 150 HP 1200 RPM 2: 300/440 Volt 


Electric Machinery 150 HP 720 val 3 P.F. 440 V. 


G.E, 125 HP 277 RP 
. 10 


Fairbanks-Morse 75 HP 72 0 RPM °20 Volt 
G. E. 60 HP 720 RPM 440/220 Volt 


SLIP RING MOTORS 3 — 60 cycle. 
West. 150 HP 720 — 550 Vol 


SK-143 40 HP 500/1500 RPM 
2—Reliance 461-T 40 HP 475/1500 RPM 
1—Allis-Chalm, 35/70 HP 450/1350 RPM 
1—Allis-Chalm. 25 HP 600/1800 RPM 
1—G.E. CD-93 15 HP 500/1500 RPM 

1—G.E. CD-103 15 HP 400/1600 RPM 

Page West. SK-123 5 HP 300/1200 RPM enclosed 


Motor Generator Sets—Synchronous Motors, etc. 
MOTOR a 3 phase 69 cyccle 
100 KW West. Rotary 275 Volt D. C. 2300 Volt A.C. 


75 KW West. M.G. Set 250 V. D.C. 440 V. A.C. 
50 KW Allis-Chalmers 250 V. D.C. 2200 V. A.C. 


G.E. 60 HP 720 RPM 440/220 Volt 
Allis-Chalm. 250 HP 600 RPM 440/220 Volt 


surke 100 HP 1200 RPM 440/220 Volt 
ADJUSTABLE SPEED 230 Volt D.C. Motors 


1—G.E. RF-18 90/120 HP 400/1200 RPM 
1—GE RF-17 50/100 HP 450/1200 RPM 
1—Reliance 1400-T 100/125 HP 300/900 RPM 
1—West. SK-1£0 100 HP 600/950 RPM 
1—West. SK-180 45/90 HP 475/950 RPM 
1—Diehl 50 HP 400/1200 RPM 

1—Reliance 1400-T 50 HP Aral 00 RPM 


—Crocker-Wheeler 125-H 50 HP 78/100 RPM 


AVAILABLE IMMEDIATELY 


One—410 h.p. Riley “Ring Flow” 4 Drum 
Boiler, A.S.M.E. 160#, full water 
cooled furnace for P.C., oil or gas 
firing, six years old, A-1 condition. 

h.p Keeler “CP” Boiler, 

ASME. 160#, full water cooled 
furnace for P.C., oil, or gas firing, 
two years old, A-1 condition, full 
steel cased setting. 

One—Riley Atrita No. 4 pulverizer with 
grees oe drive and 4 speed 


One—Riley Atrita No. 3 pulverizer with 
4 A.C. motor drive and 4 speed F.D. 
an. 


Full specifications upon request. 


THE AMERICAN OAK LEATHER COMPANY 
Cincinnati, Ohio 


STOCK SHIPMENTS 


IINTERNATIONAL’ PD. Power Unit 
60 H F&M beth 00—F & M Gen. 


80 ATLAS—Belte 
100 H.P. FULTON—Belted 
2—55 H.P. BRUCE MacBETH NAT. 
240 H.P.F & M &M 
2—300 H.P. F & M 3/60/2300—F & M hm 
1—360 H.P. F & M 3/60/2300—F & M Gen. 
STEAM 
80 H.P. BALL 53 K.W. 125/250 Volt 3 Wire 
Westinghouse Generator 
95 H.P. AMES-Unaflow 


125 H.P. SKINNER—Center Crank 
300 H.P. RIDGWAY 4 Valve 250 KVA 3/60/2300 
Ridgway Generator 
Complete Repair and Maintenance Facili- 
ties For All Reciprocating Machinery 


Beeson Brothers Supply Company 


1000 Alhambra Ave. Los Angeles, Calif. 


FOR SALE: 


1—Moore Turbo-geared 


GENERATOR UNIT 


consisting of: 


Type S-4 Moore multi-stage turbine driving 
a 100 KW, 80% Power Factor General 
Electric 4 wire, 1200 rpm, 220 volt, 2 
phase, 60 cycle generator with direct con- 
nected exciter turbine designed to carry 
100 KW with steam at 125#, gauge 50° 
superheat, 712 pounds gauge back pres- 
sure, steam consumption 54.54 at full load. 
If interested in this unit please apply with 
quofations to F S 244, 330 West 42 St., 
New York City. Power 


Condensing Turbine Unit 


375 KVA G. E., 4 Stage, Form B, 200 
Ib. steam, 240 Volts, 3 phase, 60 cycle, 
3600 RPM, equipped with S & K 
multi-jet condenser, without exciter, 
with two Goulds condenser pumps 
and common base, but without motor. 


CONTINENTAL-DIAMOND 
FIBRE COMPANY 
NEWARK, DELAWARE 


Re-built 
Motors and Generators 


2—75 HP, 2200 V, Fairbanks Morse, 1800 
RPM, 3 PH, 60 CY slip ring motor, 
direct connected to 500 GPM 3 stage 
200’ head pump. 

1—400 HP Westinghouse, type CW, 3 PH, 
60 CY, 440 V, 450 RPM slip ring motor. 

8—350 HP Allis Chalmers, 3 PH, 60 CY, 
440 V, 600 RPM slip ring. 

1—300 HP Allis Chalmers, 3 PH, 25 CY, 
440 V, 485 RPM slip ring. 

2—250 HP Westinghouse, type CS1012, 3 
PH, 60 CY, 440 V, 435 RPM sq. cage. 
1—200 HP Westinghouse syn. 1 PF, 3 PH, 
60 CY, 2200 V 600 RPM with direct 

connected exciter, 3 or 2 bearing. 

2—150 HP Allis Chalmers, 3 PH, 60 CY, 
440 V, 450 RPM slip ring. 

2—150 HP Westinghouse, type CW, frame 
1000, 2 PH, 60 CY, 440 V, 450 RPM slip 
ring. 

2—100 HP Westinghouse, type CS, frame 
754 C, 3 PH, 60 CY, 440 V, 870 RPM 
sq. cage. 

8—150 HP Allis Chalmers, 3 PH, 60 CY, 
440 V, 1750 RPM sq. cage. 

1—100 HP Westinghouse, type CCL, 3 PH, 
60 CY, 2200 V, 1750 RPM sq. cage. 
1—100 HP Wagner, type 26V5BP, 3 PH, 

60 CY, 440 V, 860 RPM sq. cage 

2—100 HP Allis Chalmers, type ANY, 3 
PH, 60 CY, 440 V, 690 RPM slip ring. 

1—100 HP Westinghouse, type SK, frame 
160, 230 V, 1100 RPM. 

1—100 HP Allis Chalmers, type ANY, 3 
PH, 60 CY, 2200 V, 690 RPM slip ring. 

1—75 HP Allis Chalmers, 3 PH, 60 CY, 
440 V, 450 RPM slip ring. 

1—75 HP Westinghouse, type CW, 3 PH, 
60 CY, 440 V, 720 RPM slip ring, 3 or 2 
bearing. 

1—75 HP Fairbanks Morse, type H, frame 
165 C, 3 PH, 60 CY, 556 V, 900 RPM 
sq. cage. 

2—75 HP, General Electric, type I, 3 PH, 
60 CY, 220 V, 720 RPM sq. cage. 

1—75 HP, General Electric, type MT, 
frame 337, 220 V, 3-60-1745 RPM. 
1—75 HP Lincoln, type IQ, 2 PH, 60 CY 

440 V, 600 RPM sq. cage. 


1—75 HP Finn-Weiksel (Wagner) ty. 
26VRN, 3 PH, 60 CY, 220 V, 1200 RPM 


syn. 


1—250 HP Crocker Wheeler, type CCM, 
size 151 H, 230 V, 600 RPM, DC 


3—100 HP General Electric, type CD, 
frame 123, 230 V, 1200 RPM DC 


1—60 HP General Electric, type CD, frame 
115, 230 V, 850 RPM, DC 


1—50 HP Westinghouse, type SK, frame 
160, 230 V, DC, 565 RPM 


1—50 HP General Electric, Class 6, Form 
B, 600 V, DC, 600 RPM 


1—50 HP Ideal, type SMS, 3 PH, 60 CY, 
220 V, 1800 RPM, synchronous. 


1—60 HP Westinghouse, type SK, frame 
160, 230 V, DC, 680 RPM 


1—60 HP C&C, 230 V, DC, 250/1000 RPM 


1—75 HP General Electric, type CD, frame 
176, 550 V, DC, 250/1000 RPM 


3— HP Westinghouse, type SK, frame 


150, 230 V, DC, 1100 RPM 

1—Sprague Dynamometer, type LC, 150 
HP, 250 V, 2300/3500 RPM with oo 

Toledo sc ale, no control panel. 


1—100 KW General type DLC, 
125 V, DC, 440 V, AC M-G set. 


The Wente Electric Co. 


207 N. Fourth St. Hamilton, Ohio 


Est. 1903 
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NEW 800 H.P. SYN. MOTOR 


2200V. 60 Cy. 3 Ph. 180 Rev. 
5000 KW. Vertical 60 Cy. 3 Ph. 4150 V. 

Turbine with 12000 Sq. Ft. Sur. Cond. 
6 New Fans—66750 CFM. 2” to 6” S.P. 
500 KW. Non Cond. Turbo, 2400 V. 3 Ph. 
1500 CFM. 2 Stage Comp. Syn. Motor Dr. 
4 Pumps 4166 GPM. 162’ Hd., 250 HP Mtrs. 
2—375 HP. B&W Boilers 2002 ASME 
6 HOT METAL LADLES, 120 TON 
3—100 KW 125-250V DC Non Cond. Turbos 
1800 HP. RED. GEAR 7.7 TO 1.0 
5000 KW 60 CY. VERTICAL TURBO 


LARGE QUAN. STONEWARE PIPE 


ROSS POWER EQUIP. CO. 


BOILERS 


1— 50 H.P. Upright Boiler 

1— 60 H.P. Locomotive Type Boiler 
1— 80 H.P. Ames Boiler 

1—100 H.P. Vertical Boiler 

1—125 H.P. Locomotive Type Boiler 
1—150 H.P. Economic Boiler 

1—250 H.P. Scotch Marine Boiler 
1—300 H.P. Scotch Marine Boiler 
1—500 H.P. Scotch Marine Boiler 


industrial Machinery & Supply Co. 


217 E. 5th St. . N. Y., N. Y. 
Orchard 4-1089 


SELF CONTAINED BOILER 


210 HP Stanwood horizontal! A.S.M.E 
code 125 Ibs. WP complete with trim- 
ming. 


McBride and McClennen trading as 


DELTA EQUIPMENT CO. 
148 N. 3d St. Phila., Pa. 


BOILERS—COMPRESSORS 


Located NORTHEASTERN PENNSYLVANIA 

3—B&W STIRLING WT Boilers 350 HP 
Each 

2—B&W STIRLING WT Boilers 325 HP 
Kach 

3—Erie City WT Boilers 355 HP Each 

1—I-R Duplex Steam Driven Air Com- 
pressor, 3100 Cu. Ft. 

1—Chicago Steam Driven Air Compressor 
Size 14”—22” & 20” 

2—-Cochran Feed Water Heaters 

2—Coal Elevators. Bucket type. 

6—Boiler Steam Pumps 

3—Horizontal Single Steam Engines 

Also Turbo-Generator, Fans and misc. 

boiler house equipment. Full detail sent 

upon request. 


HETZ CONSTRUCTION COMPANY 


Griswold Street Phone: 4474 Warren, Ohio 


LARGE MOTORS FOR SALE 


5—300 H.P. 2200 VOLT, 1800 RPM 
INDUCTION TYPE MOTORS. 
Good condition, slightly used. 
1—MT Frame 561 GE, 3 phase, 60 cycle slip ring 
induction motor with CR7012, DL 1762434 Auto- 
matic Control panel,, one 0840-10 
K-1925346—6 sec. Rheostat. 
2—MTP Frame 561 GE Style 136271, 3 phase, 60 
eyele slip ring constant speed induction motor 
40° and CR7012D-1 seven point automatic 
starter. 
Type “I'’ Form “‘M” Frame E-15 GE Style 
No. 16241, 3 phase, 60 evele 40° slip ring con 
stant speed induction motor and CR-7012D-1 
seven point automatic starter. 


ts 


_ Offered subject to prior sale. ae 
Inspection can be made at Granite City, Ulinois 


Write for prices. 


General Steel Castings Corporation 
Granite City, Hlinois 


Direct Current Generators 
1I—40 KW C-W Type CCD. 250 vy. 1100 RPM. 
1—45 KW C-W Type CCD. 250 vy. 1100 RPM. 
1—25 KW GE Type RC 250 v. 900 RPM Generator. 
1—5 KW GE Type CD 250 v. M G Set. 
1—GE 600 Amp. 33 v. 1200 RPM. 
1—5 KW GE 125 v. M G Set. 


MILTON WERBY & CO. 
423 Atlantic Ave. Boston, Mass. 


WANTED 


Used Turbine Wanted— 


Wanted — Used Turbine in good condition for 
140-lb. steam, 30-lb. exhaust pressure. 500 to 700 
H.P., 3600 R.P.M. If driving a generating set, elec- 
trical characteristics should be suitable for 4150 
volts or 220 volts 3 phase 60 cycle. 

P. BALLANTINE & SONS, NEWARK, N. J. 


Attention: Engineering Dept. 


Wanted to Buy 
TURBO-GENERATOR 


One (1) Turbo-Generator, 
approximately 1875 K. V. 
A., 3 Phase, 60 Cycle, 
2,300 or 4,000 Volts, 150 to 
2004 Steam Pressure, 500° 
F, single extraction con- 
densing or straight con- 
densing with surface 
condenser. Send Serial 
Number, Age, and Spe- 
cifications, Location and 
Price of Equipment 
loaded on cars ready for 
shipment. 


HELMICK, EDESKUTY 
& LUTZ 


Engineers 
412 ESSEX BLDG. 
MINNEAPOLIS, MINN. 


WANTED 


WATER TURBINE 


A good used 1,000 HP Water Turbine, op- 
erating on 200 to 230 ft. head. In submit- 
ting your offer, please give full details 
and specifications. 
W-245, Power 
330 W. 42nd St., New York City 


WANTED 
COLD ROLLED SHAFTING 


Considerable quantity of used cold rolled 
shafting, 3-7/16” diameter or 3%” diam- 
eter, random lengths. Advise with de- 
tail what you have available. 
W-228, Power 
330 West 42nd St., New York City 


WANTED TO BUY 


1—300, 400 or 500 KW Steam Turbine Generator 
110 volt DC., complete with control. 

1—300, 400 or 500 KW Synchronous Motor Gen- 
erator a 2300-3-60, 250 volt DC, complete with 
control. 


GEORGE M. MERIWETHER 


PHONE 4-1578 
606 FARLEY BLDG., BIRMINGHAM, ALABAMA 


WANTED 


WATER HEATER 


For heating raw river water, for use in 
beater room of paper mill. In submitting 
your offer please give full details and 
specifications, and also capacity. 
W-231, Power 
330 W. 42nd St., New York City 


WANTED 


GENERATOR SETS 


250 KW, 3 Phase, 60 Cycle, 220 V.., 

4 Wire. Engine must be upright. 
QUICK SERVICE LDRY. #1 INC. 

315 E. 99th St. New York City 


Just say: “Information, please” 


whenever you need equipment or services not advertised in a par- 


ticular issue of this magazine. 


Each issue is only part of the complete service we are organized and 
glad to render to reader and advertiser, alike. We want you to 
consider this publication your primary source of information in this 


field. 
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@ SEARCHLIGHT SECTION @ 


3—380 HP Heine boilers, 180+# 

2—600 HP Stirling 1804 pressure boile 

2—511 HP Union Iron Works press., 
Westg. stokers. 

2—600 HP B&W boilers, 200+ pres., complete plant. 

2—200 HP Erie City Economic boilers, 1504 pressure 

3—1200 HP Stirling boilers, 200+ pressure. 

38—315 HP — Adams boilers, 2004 pressure. 
Firerite stoker: 

2—350 HP Stirling boilers, 2004 pres., oil burners. 

ao Brownell locomotive boiler, 1504 pressure, 
stoker. 


3—715 HP Stirling boilers, 225+ pressure. 
= Erie City boilers, pressure, with 


1—2000 HP Cochrane metering feed water heater. 
2—625 _* General Electric turbines, surface con- 


dens: 

1—1014 “Stirling Boiler, 275+ Pressure Taylor under- 
feed Stoker. 

1—2000 KW Westinghouse condensing turbine, com- 
plete, Jet condenser. 

1—1250 KW G. E. extraction turbine, complete 
surface condenser, all auxiliaries. 

2—125 KVA Skinner (counterflow) Eng. Gen. sets. 

1—250 KVA Erie Ball Corliss engine generator. 


“EQUIPMENTS SOLD ON TIME 


1—250 KVA Skinner uniflow engine. 

1—180 KVA Ames uniflow engine generator set. 

1—-250 KVA Fairbanks Morse full Diesel engin 

1—300 KVA Fairbanks Morse VA full 
generator sets. 

<<. KVA Skinner uniflow eng. gen. set, 3-60-240 
volts. 

1—375 KVA Skinner uniflow engine generator set. 

5—180 HP Fairbanks-Morse Model 35, Oil Engines, 
new in 1935. 

1—84” x 125’ self-supporting steel stack. 

1—Cochrane feedwater heater, 90,000 per hr., 102% 
pressure. 


PAYMENTS” 


oil fired boilers. 


oil fired boilers. 


Ft. 33 St. 


FIRE TUBE BOILERS 


8—250 H.P. Erie City, + 125 pressure A.S.M.E. 


8—250 H.P. Wickes, +125 pressure A.S.M.E. 


All in excellent condition ready for immediate inspec- 
tion. Offered subject to prior sale. 


HUDSON IRON and METAL COMPANY 


Bayonne, N. J. 


1200 LBS. PRESSURE 
AIR OR GAS 
COMPRESSOR 


Worthington, Air or Gas Compressor, 
three stage, tandem, 164 CFM, 1200 
Ibs. pressure, with all equipment, 
steam driven, could be arranged for 
electric drive. 

Excellent Condition 


DENNY & CLARK 


910 No. Marshfield Av., Chicago, IIl. 


BOILER FOR SALE 
New 546 HP Canadian made Babcock- 
Wilcox Longitudinal Drum Boiler 170 
Ibs. pressure with superheat. Now 
available. Eastern Canada. Full 
particulars. 


FS-232, Power 
330 West 42nd St.,. New York City 


FOR SALE 
Large assortment of 
USED PULLEYS 
in large diameters 
Styles split, solid in cast iron and steel. 


FS-230, Power 
330 West 42nd St., New York City 


FOR SALE 


General Electric, Curtis Steam Tur- 
bine, Type ATB-2, 1875 KVA, 
Form T, Amp. 471, P. F. 80%, 
Speed 3600, Volts 2300, KW. 
1500. 

Also 

Ridgway Steam Engine, 500 H.P., 
Single Cylinder, 4 Valve. 

Direct Current Generator, 300 
K.W., 125/250 Volts. 


Both in serviceable operating condition. 
Inquire 
FS-234, Power 
520 No. Michigan Ave., Chicago, III. 


3 HART and CROUSE COMPANY 

1—#410 Royal smokeless sectional water 
tube boiler of 65 B.H.P. at 154 steam 
pressure double grates, upper set 
water circulation and lower rocker 
pattern. 

2—#S557 Royal smokeless sectional water 
tube boilers of 150 B.H.P. at 15 steam 
pressure, double grates, upper set 
water circulation and lower rocker pat- 
tern, with duplex automatic water 
feeder. 


All used only four heating seasons. 


BOYERTOWN BURIAL CASKET CO. 


BOYERTOWN, PA. 


2—300 H.P. WATER TUBE BOILERS, 
00% pressure 

2—250 K.W. SKINNER UNIFLOW EN- 
GINES. 

1—-300 K.W. DIESEL ENGINE. 


G. B. TANIS 


101 PARK AVENUE NEW YORK 
MURRAY HILL 5-2863 


GENERATOR 


187.5 KVA Westinghouse 240 volt, 452 amp. 900 
rpm, 3 phase, 60 cycles. Direct connected exciter, 
rheostats, voltmeter and panel. May be operated 
as synchronous motor. Price for immediate sale 
$1200. A-1 condition. 

ARTHUR F. SMITH 


PLIABLE PLASTICS, INC. 
EASTHAMPTON, MASS. 


FOR SALE 
Complete Ice 
Manufacturing Machinery 


Consisting of ice cans; 2 to 400 H.P. 
Motors; Compressors; Brine Pumps; 
Blowers; Filter Machines; Brine Tanks; 
Shell and Tube Condensors; High and 
Low pressure Ammonia Gauges; and 
large Triumph Ice Machines. Inquire of : 


Goldsmith Pickle Company 
4941 SOUTH RACINE AVENUE 
CHICAGO, ILLINOIS 


QUALITY ELECTRICAL EQUIPMENT 


2—Crocker Wheeler, fr. SOH, 50/60 HP, 375/750 
rpm, 230 volt, comp. wa., interpole, DC adi. 
speed motors, completely reconditioned. Im 
mediate delivery. 

We have large stock all kinds equipment. 

Send us your inquiries. 


JACKSON-BAYLEY ELECTRIC CO. 
CANTON ONTO 


FOR SALE 
G.E. Turbo Generator 


500 KW. 240 Volts, 100% Steam Pressure 
Complete with Exciter, Voltage Regula- 
tor and other switchboard instruments. 
GLAZER IRON & METAL CO. 
520-610 Chamberlain Street 
KNOXVILLE, TENNESSEE 


NEW “SEARCHLIGHT” 
ADVERTISEMENTS 


received by Feb. 6th, to appear in 
the March issue, subject to space 
limitations. 


Address copy to the 
Departmental Staff 


POWER 
330 West 42d St... New York City 


GENERATOR SET 
I—30 KW. 125 volt, D.C., Westinghouse 
Generator direct connected to 9xl0 
Erico Center Crank Engine. Rebuilt 
& months ago. 


SKELDON POWER EQUIPMENT CO. 
1815 No. 13th Street Toledo, Ohio 


FOR SALE 

Steam Driven Vacuum Pump, size 8”x12"x12”. 

1” Vacuum Pump Governor. 

One each 4” and 5” O.1.C. 1254 Flanged Gate 
valves. 

5” Drainage Tee; one 1 quart force feed lubrica 
tor pump. 
Prices and other information furnished on request. 


ROACH-APPLETON MANUFACTURING CO. 
Incorporated 
3902 W. Sample Street, South Bend, Indiana 


RECONDITIONED EQUIPMENT 


Instantaneous Process WATER HEATER capa- 
city 14,000 GPH. 

Two CENTRIFUGAL PUMP SETS, each 1750 
RPM capacity 275 GPM against 88’ head, direct 
connected to 440/220 volt 10 HP 60 cycle 3 phase 
motor. Each motor with magnetic starter. 

FS-229, Power 
330 W. 42nd St., New York City 


FOR SALE 


PUMP 


One Leacourtenay 5”, 2 stage Centrifugal Pump, 
capacity 1000 GPM, 125 Ibs. pressure. Guaranteed 
Al condition. Can reduce capacity and pressure if 
necessary, 


Immediate delivery from Chicago! 


WEIL PUMP COMPANY 
215-17 West Superior St. CHICAGO 
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Ajax Flexible Coupling Co.............. sn. ' = 
Alco Products 
Allen-Sherman-Hoff Co. ......... 
Allis-Chalmers Mfg. Co............. 32 
American Blower Corp........-.....++5 206-207 Where an * appears after a name the advertisement does 
not appear in this issue, but appeared in preceding issues. 
American Chimney 256 
American Coal Burner Co...........-.-.-- 174 
American District Steam Co.............. 192 
American Engineering Co............... 2-1: 
American Hammered Piston Ring Div.....  * 
210-211 General Electric Co............ 22-23, 186, 194, Johnston & Jennings Co * 
American Pulverizer * > 214-215, 228-229 Jones & Laughlin Steel 
American Radiator & Standard Jones Foundry & Machine Co., W. A....... 257 
Armstrong Machine Works........-..... 38- 39 Goodyear Tire & Rubber Co............... ** Kennedy Valve Mfg. Co........ ie Bes 
Babbitt Steam Specialty Co................ 200 Green Fuel Economizer Co................ # © 
Babcock & Wilcox Tube Co................ 147 Gulf Oil Corporation 175 Laminated Shim 
Badger & Sons Co., E. B................ Gilt Refining 283 
Baldwin Locomotive Works Haynes Stellite Co... Linde Air Products Co., The............. 37 
Riddle Go.. James G 140 218 Manhattan Rubber Mfg. Division Raybes- 
Boiler Tube Co. of 254 Huyette Co., Paul Neil in ‘Regulator Co 
Bonney Forge & Tool Works.............. 156 Ingersoll-Rand Co. Maxton Silene ‘er Co 
Midwest Piping & Supply Co.............. 233 
44-45 
Buell Engineering Co...................... 
Cany Mie. Co., 242 SEARCHLIGHT SECTION 
Chapman Walve Mie. 135 (Classified Advertising) 
Chicago Metal Hose Corp.................. 144 
Corning Glass 138 udson Iron & Metal 8 
Back Cover OPPORTUNITIES 264 Jay Electrical Machy. Corp., Paul......... 274 
Darling Valve & Manufacturing Co........ 249 USED & SURPLUS EQUIPMENT..... 265-281 re 
Ciemtiral: Go Ballantine & Sons, P. .280 ca 274 
De Laval Separator Co i "934 Beeson Bros. Supply Co.. ..279 McArthur, John....... 278 
De Laval Steam Turbine Co...........52, 160 Behr & Sons, Inc., Jos.. 274 Meriwether, Geo. M............ eee 280 
263 Belyea Co., Inc. .272 Mississippi Valley Equipment Co... 276 
Diamond Pewer Specialty 8-9 Birch Manufacturing Co. : 278 Motor Repair & Mfg. 276 
243 rearley, H. National Power Machinery Ce. 266-267 
Brew, Woltman & Co., Inc. .273 Philadelphia Transformer Co., Inc......... 
Ehret Magnesia Mfg. Castle, James T.. 276 Pliable Plastics, Inc.. 28! 
Electric Controller & Mfg. Co.............. 148 Chicago Electric Co. 270 Power Plant Equipment Co., ea 275 
Electric Storage Battery Co... ... Continental-Diamond Fibre Co............... 279 Prace 550. 264 
Electro Metallurgical Co.................. 33 Crawbuck Co., John 277 Quick Service Laundry + ED 
* Davis Co., J. 278 Rearick, Charles B. 277 
7 enny & Clark..... 
Co Douglass Co., Stephen A. 276 Sachsenmeier Co., Geo. 2717 
Valve C0... Dulien Steel Products Inc. .274 Sandman Electric Motor Co. 216 
173 Duquesne Electric & Mfg. Co. 275 Schoonmaker Co., A. G.. 278 
* Electric Apparatus Repair Co 277 Skeldon Power Equipment Co 281 
226 Electric Equipment Co.. 274 Smith, Arthur F 281 
Fiske Brothers Refining Co............... ¥ Electric Motor & Repair Co. 279 Smith, Inc., Pedro.. (274 
Hose & Tubing tnstitute. Electric Service Co., Inc. 276 Stewart & Co., Inc., Paul 
Foote Bros. Gear & Machine (: * 78 Sullivan, W. I...... 
Foster Engineering Co.......... » Empire Used Boiler Supply Co. 278 Tanis, oe... .28! 
Foster Wheeler Corp.......... Erie Electric Co., Inc... 274 Tidewater Eq. & Mchy. Corp........ 276 
224 Fletcher Sales Co. 28! Utilities Electrical Corp..... 268 
Frederick Iron & Steel Co... 162 Glazer Iron & Metal Co. 281 Wente Electric Co. 279 
Glow Electric Co. 279 Werby & Co., Milton 280 
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Multiple-V-Belt Drive Assn............... 28 
Murray Iron Works: Co... 258 
National Aluminate Corp.................. 
National Supply Co...... * 
National Tube Co......... 

National Valve & 

Nicholson & Co., W. 

Owens-Ilinois Glass Co... * 
Ozalid Products Division.................. 203 
Peabody Engineering Corp................. 176 
Peale, Peacock & Kerr.................... 246 
Philadelphia Gear Works................. 179 
Pipe Fabrication Institute................281 
Pittsburgh Piping & Equipment Co........ 197 
Powell Co., Wm....... 
Power Piping Division 
Prat-Daniel Coip. .... 
Pritchard & Co.. J. E 255 
Raybestos-Manhattan 188 
Reliance Electric & Engineering Co........ * 
Reliance Gauge Columnn Co............. 11-15 
Republic Flow Meters Co................ 42-4, 
Republic Rubber Div...................... * 
Richardson Seale 
Robins Conveying Belt Co.................. 34 
Shaw Co., Benjamin 143 
Standard Oil Co. of Indiana...) 145-146 
Standard Pressed Steel Co............. 138, 116 


Steel & Tubes Div 


Strong, Carlisle & Hammond 246 
Sullivan Machinery Co.................... * 
Superior Diesel Engine Div................. * 
Taylor Instrument Co's... 191 
Terry Steam Turbine Co....._........... 48-49 
Tide Water Associated Oil Co.............. - 
Timken Roller Bearing Co................. * 
Todd Combustion Equipment.............. 232 
Toledo Pipe Threading Machine Co... 257 
Tripp Metallic Packing Co................. 256 
Troy Engine & Machine Co.......... 24-25 
Underground Steam Construction Co........ * 
U nion Asbestos & Rubber Co............... 239 
Union Carbide & Carbon Corp....... 33, 37, 123 
VU. S. Steel Corp. Subsidiaries.............. 
Vogt Machine Co., Henry.................. 195 
Warren Steam Pump Co................... 152 
Vater Treatment Co. of America. 
Watson-Stillman Co. 263 
Wedeoe Protectors Inc: ... 251 
Westinghouse Electric & Mfg. Co.........! 94-55 
Weston Electrical Instrument Co.......... 180 
Wickwire Spencer Steel Co................ 244 
Worthington Pumn & Mae hinery Corp... ..245 
Wright Division’. 
Yarnall-Waring Co. ............ 10-11, 113, 160 
Youngstown Sheet & Tube Co.............. 157 
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DEXTER EQUIPMENT 


for Reseating Globe, 
Gate and Pump Valves 


If you're up against the problem of 
increasing your power load now—if 
you can't wait for the time you'll be 
able to get power equipment to meet 
increased power demunds—here’s a 
practical suggestion: go after the leak- 
ing valves in your plant and get at 
least some of the added power you 
need by reconditioning your valves 
with DEXTER EQUIPMENT. 

In one plant recently an 18% increase 
in power load was attained just by 
checking and reseating leaky valves, 
the reseating being quickly and eco- 
nomically handled with DEXTER 
VALVE RESEATING EQUIPMENT. 
There were no delays waiting for new 
valves—no expenses incurred for new 
valves—and an 18% waste was con- 
verted into 18% more power. 

You have the same opportunity right 


Dexter Globe Valve 
Reseating Machine 


Dexter Gate Valve 
Reseating Machine 


now, to recondition your globe, gate : ¢ 
and pump valves with Dexter Equip- Denis 
ment and eliminate losses, make your Reseating Outfit 
present valves last 
longer and get the ad- DEXTER TIPS ON HOW TO MAKE 
ditional power you YOUR VALVES LAST LONGER 
need for production in Make regular inspection of your valve, 

Check for leakage. 
your plant. RESEAT & REGRIND all leaky valves with 

DEXTER EQUIPMENT. 
RESEAT improperly seated valves the right 
way — with DEXTER Equipment — don't 


force ther 


Get All Facts Today lation of 


Outline your problem—Ask for cannot enter, 

our recommendations. Send for Don't force opening and closing of valves 
Gatel N 40: Givi lucbi with levers or wrenches Properly seated 
atalog giving valuable the hand wheel is all that’s required. 
information on valve mainte- Open and close valves slowly. 


nance. 


Clean all valves and pipe lines before insta! 


Keep valves closed during installation so dirt 


NM. 


valves 


MACHINE CO, 


“ORANGE, MASS. 
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Swartwout Feed Water 
Heaters help your plant to 
deliver full power capacity, keep 
maintenance low, help save fuel 


full plant capacity is your most im- 
portant responsibility these days. Don’t neglect 
the vital “supply line” of oxygen-free correct temper- 
ature feed water for your boilers. Engineered to your 
requirements, Swartwout Heaters assure you lower 
fuel consumption and less trouble from scale and cor- 
rosion. A variety of combinations of size, style and 
storage capacity are available. Guaranteed quality feed 
water is backed by Swartwout’s high standards of en- 
gineering, workmanship and materials. 

Harnessing steam is another job you'll do profitably 
with Swartwout Equipment, whether it’s pressure re- 
duction, differential control or/and desuperheating. 
Lower photograph shows Swartwout Reducing Valve 
and Type CPM Master Control operating on an unu- 
sually difficult pulsating demand from an engine gen- 
erator set. The wide range of adjustment on the Master 
Regulator makes it possible to “dampen out” these 
pulsations, effecting smoother service and less wear 
and tear on equipment. 

Simple design, rugged construction, easy adjustment 
features make Swartwout Controls a/ways dependable. 


sa. Feed Water Regulators + Pump Governors » Feed Water Heater 

18501 Euclid Avenue Cleveland, Ohio 
*« * 


Controlled AIR CIRCULATION 
for Power Plants and Industrial Buildings 
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The making of an aluminum propeller 


is a serial story of Motor Control 


Step by step, from the mining of the 
bauxite clay, through its refining into the 
metallic aluminum, through its melting, 
its casting, its machining, even up to the 
moment when the click of a Cutler- 
Hammer switch sets the finished propeller 
spinning, the story of this vital aluminum 
product is but a recital of one situation 
after another in which Cutler- Hammer 
Motor Control now stands guard 24 hours 
a day against delays and waste in Amer- 
ica’s all-out drive for security. These are 


trying times ... days and nights in which 


unprecedented demands are made upon every 
type of industrial equipment . . . days and nights 


in which machines and their motors are pressed 


MER 


ANS 


Where dependable motor con- | 

trol serves and saves 
Motor driven crushers broke up 
the freshly mined bauxite ore. 


Motor driven rotary kilns thot- 
_ oughly dried the crushed ore. 


Motor driven grinders pulverized 
the ore to a powder. 


Motor driven agitators digested M, 


the metal out of the crushed ore. 


Motor driven presses filtered out 
the red mud. ne 


Motor driven pumps conveyed the fs jn 
_ clear solution to precipitation tanks. 


Motor driven agitators threw the 
aluminum out of solution. 


Motor driven equipment produced FFF PO 
the aluminum hydroxide. 


Motor driven cranes tapped the 
furnaces and ladled the molten metal 
into silvery pigs and ingots. 


Motor driven mills rolled the blooms. 


Motor driven shears cut the blooms 
into billets. 


Motor driven profiling machines 
shaped the blades. 


Motor driven millers and grinders 
trued the propellers to their ultimate troy 
perfection. ildin 
In addition, scores of motor driven ribes 
\ pumps, fans, conveyors, etc., played 
import ant supporting roles in the pro- 


duction of this vital product. 
. thoc 


cur 
for ever increasing output . . . days fling 


nights in which thousands of met 


learning as never before the p/s valug ie 
dependable Cutler-Hammer Nlotot 
trol. CUTLER-HAMMER, Inc. ! 
St. Paul Ave., Milwaukee, Wis. 4s 
Canadian Cutler-Hammer, Lt 
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